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FOR THOSE WHO MANAGE POWER PLANTS 


POWER’S chief service to its readers 
is its month-by-month presentation of a 
great variety of practical information on 
the engineering details of plant design 
and operation. But this is not enough. 
From time to time certain aspects of the 
power job call for intensive treatment. 


That time has arrived again. Today 
every power executive faces a world of 
responsibilities that won’t stay put in little 
technical niches. More than ever, techni- 
cal knowledge is expected of him, but on 
top of this he must be a man of infinite 
resourcefulness in dealing with problems 
hardly mentioned in engineering books. 


Human relations demand constant at- 
tention. Wages, working conditions, in- 
dividual responsibilities and capacities, 
training, conferences with other execu- 
tives—all these are daily problems. 


Cost records become more and more im- 
portant. Maintenance calls for more sys- 
tematic planning. Problems of investment, 
savings and net profits demand wise solu- 
tion at the very moment when factory 


departments are crying for some new vari- 
ety of service or asking technical help on 
some knotty processing experiment. Daily 
annoyances hamper quiet thinking, but 
long-term planning must go on. 


Beyond any question, it’s a job that calls 
for stamina and brains, for real executive 
ability to match difficult executive respon- 
sibilities. It calls also for long experience 
—one’s own and that of other engineers 
who have been through the mill. 


Hence Power is doing no more than its 
job in presenting here twelve pages on 
Power Management. Five plant execu- 
tives of tested ability (see page 674) get 
down to brass tacks on managerial prob- 
lems. The editor has a word to say about 
planning for growth and change. Eleven 
well-known engineers give the essence of 
their power philosophies. 


From all this we sincerely hope that 
many readers, whether now power execu- 
tives, or executives to be, will draw ideas 
that can be cashed in for prestige, ac- 
complishment and higher salary checks. 
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RESPONSIBILITIES 
AND MEN 


By F. M. GIBSON 


Plant Engineer, 
American Sugar Refining Co. 


Surveyed in a single article, the re- 
sponsibilities of the power engineer 
are staggering in their complexity. 
But engineers of experience do this 
job and do it well by knowing their 
machines and their men. 


Too few plant engineers take time to develop a com- 
prehensive picture of their duties as power engineers. 
Time devoted to a study of that kind might avoid the 
type of embarrassment suffered by a manager who 
stated that affairs had been so hectic for a period of 
three years as to prevent a vacation. The superior 
officer to whom the statement was made immediately 
asked if it was a case of being too busy or of lacking 
executive ability. That manager soon had a vacation 
(not forced). 

One effective way to get the panoramic view is to 
write an article such as this, even though it is not for 
publication. Writing develops viewpoints that are 
most illuminating, as this author can attest. Another 
way is to make a check list such as that made by David 
Moffat Myers for building new power plants. 

I am to discuss, first, responsibilities; second, men. 
The most immediate responsibility is continuity of 
service—of heat, light, power, hot and cold water, in- 
jection water, compressed air, refrigeration. Unlike 
the central station engineer, the industrial power en- 
gineer must transmit and apply these commodities. 
In self-protection, he must study the extent of peri- 
odical inspections, cleanings and adjustments; he must 
watch pressure and temperature charts to spot in- 
sidious changes. A smooth-working system must in- 





sure a ready supply of tools, repair parts and materials 
to cope with breakdowns. Operatives must be in- 
structed in emergency procedure. 

Careful study is necessary to select fuels, feedwater 
treatments and lubricating oils which will not endan- 
ger operation. Erosion, corrosion, embrittlement and 
fatigue of metals must be considered. Where neces- 
sary, conditions must be corrected or more resistant 
metals substituted. Dangerous overload, as well as 
excessive heat, dust and moisture, must be recognized 
and corrected. The cost of breakdowns must be esti- 
mated in advance in order to determine how much 
investment is justified to prevent them. 

Increasing power loads and constant improvements 
in heat economy challenge the ingenuity of the power 
engineer. He must master his heat balance. Before 
investing large sums for higher throttle pressures and 
lower exhaust pressures, the less expensive correctives 
must be studied. The trick may be turned by chang- 
ing auxiliary drives so that turbines exhaust into the 
higher process pressure system, or by installing a small 
power unit to reduce waste of exhaust steam when 
processes are not operating. Elimination of peak 
loads, correction of power factor and more economical 
application of power are also direct responsibilities. 

Much power can be saved by a study of process ma- 
terials. Pump loads may be lowered by studying the 
viscosity of the materials pumped—by preheating or 
sizing materials before processing. Oftentimes, op- 
erating temperatures and pressures have been set up 
to meet some emergency and have remained unnoticed 
after the emergency has passed. In checking these 
conditions it is often found that some processing done 
by high-pressure steam can be done equally well with 
exhaust steam if heating surface is increased. 

The responsibility for generating power and heat 
more cheaply rests squarely on the shoulders of the 
plant engineer. He must investigate the possible use 
of central station heat and power. He must study 
available fuels, including waste products, to deter- 
mine whether alterations to existing equipment will 
permit the use of cheaper fuels or create a buyers’ 
market by his ability to select from a wider range of 
fuels. Replacement of equipment for higher efficiency, 
lower maintenance costs, reduced hazards, or greater 
continuity of service must be considered. 


Measure Power Costs 


Yet the benefits of replacement cannot be estimated 
without dependable records of performance and cost. 
In the cost-accounting of power-service generation, 
no one but the engineer can lay out the system or 
correctly allocate costs to consuming departments. 

The best way to reduce consumption is to meter the 
services used by individual departments and advise 
the department heads of the costs. When accurate 
service costs are set up as a dependable gage of per- 
formance the department head will automatically seek 
the engineer’s aid in bettering it. The engineer is also 
responsible for selecting new equipment that will be 
in line with the ultimate design of the plant. 
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An important obligation is the determination of 
economical recovery of heat from flue gases, finished 
product, waste water and other waste materials. Great 
economies are sometimes possible through elimination 
of re-evaporation, installation of multiple-effect 
evaporators, improved circulation or agitation of 
process materials and changes in process due to 
changes in temperature or pressure. 

The engineer must contact municipal, state, federal 
and underwriters’ boards on such subjects as labor, 
licenses, construction, pollution, accident, fire and 
explosion hazards and sanitation. The question of 
budgets is always alive. There is the problem of 
whether the power department shall have its own 
maintenance crew or depend upon the plant me- 
chanics and whether. jurisdiction over the applica- 
tion of heat and power in the factory shall come 
under the power engineer or the production engineer. 


Handling Yourself 


Now how about handling men? Let me answer 
with another question, “Which Men?.” The first 
man who must be managed by the plant engineer is 
himself. In getting a line on himself he cannot 
afford to be unduly optimistic, pessimistic or biased. 
He must know definitely whether his knowledge of 
each engineering specialty is real or just a vocabulary, 
in order to determine when to depend upon himself 
and when to consult outside authorities. 

To meet his wide range of responsibilities he must 
not only have a broad engineering knowledge, but 
must also know the dependable sources of knowledge 
that he does not possess. To accomplish this, every 
plant engineer should re-invest a definite portion of 
his time and income in his profession, just as an 
intelligent business man puts part of his profits back 
into his business. Good investments can be found in 
a carefully selected reference library, proceedings of 
technical societies and subscriptions to technical maga- 
zines, yet there is much helpful information not to 
be found in print, obtainable only through contact 
with other engineers. 


Such contacts are easily made by attending meet- . 


ings, by serving on committees, by organizing local 
groups of plant engineers, by visiting other plants. 
If the engineer hopes to receive dependable and ac- 
curate information he must be willing to give likewise. 

Much is said and written on the subject of handling 
men, but it usually consists of advice on how to treat 
the man below. The power engineer can best fulfill 
his obligation to his employer when he clearly under- 
stands the motives and character of the executive 
superior from whom he gets the most accurate infor- 
mation of factory conditions and problems. Such an 
understanding is necessary in giving requested advice 
on steam and power; it is equally helpful when the 
engineer has to sel] himself or his ideas. 

Here the engineer must consider all of the attrib- 
utes of a good salesman, such as merit of proposition, 
clearness, brevity, personality and appearance. The 
engineer must study his executive as a sales prospect: 


To what kind of argument is he most susceptible? 
What type of proposal or report does he appreciate 
most? Some executives desire only the major argu- 
ments, others want all of the arguments; technical 
details interest some but not others, while some con- 
sider the financial side alone. But don’t oversell; 
too much red paint may be disastrous. 

The power engineer contacts many men who are 
neither above nor below him, such as heads of pro- 
duction, packaging, shipping, purchasing, accounting, 
legal-department heads and representatives of civic 
authorities and underwriter boards. Facing divergent 
interests that tend to develop acrimonious debates 
whose endings may be unfortunate, he needs wide 
experience with human nature. He must know when 
to barter, when to withdraw graciously, when to force 
the issue. 

Yet I agree that the men under the engineer are 
his greatest field for constructive work. Too little 
attention is paid to learning the aptitudes and edu- 
cating latent mental capacities of employees. If an 
engineer expects brain work from his crew he must 
give them an opportunity to use their brains and not 
stultify them with too many detailed orders. 


And the Man Below 


The best approach to a man is an occasional chat 
on the job, not in the office. It is an easy informal 
way of getting free expression and giving informa- 
tion. The man should be encouraged to visit other 
plants, read, attend night courses and join technical 
societies. 

Having placed the men according to their apti- 
tudes and having started their education, the next 
step is to make their jobs desirable. Instill the confi- 
dence of fair treatment. Work to eliminate any unfair 
rulings. Reward merit and encourage hope of ad- 
vancement. 

For every key man there should be an understudy 
ready to advance when opportunity arises. The 
understudy’s aptitudes, and natural abilities should be 
understood before you select him. Encourage an 
honest pride in good work. If the pay is the average 
of that paid in the neighborhood for the same class 
of work and the job is made desirable, there will be 
an efficient and satisfied crew. 

Opinions differ as to the most desirable type of 
employee. My personal preference is typified by 
the professional hockey player. 
When not directly in the play 
he relaxes, with his mind alertly 
diagnosing his opponent's play, 


“a 
Sa 





(a 


\ 


watching the progress of the 4 


puck and looking for an oppor- 
tunity. When it occurs, even 
though it is a long chance, he 
goes into action with the ut- 
most speed and skill and stays 
in until there is a score or 
the play is taken away from 
him. 
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MANAGE 
MAINTENANCE 


By ALFRED VAKSDAL 
Plant Engineer 


and FREDERICK S. KRIGER 
Asst. Plant Engineer, 
Corning Glass Works 


Hit-and-run maintenance is on the 

way out—too costly—ioo unfair to 

men and machines. A clean-cut plan 

in writing saves money, cuts break- 
downs, builds men 


AUTOMATIC operation in manufacturing requires 
continuous power service. Breakdown of any plant 
machinery will curtail production, but a failure in the 
power house may stop all production. Modern power- 
plant equipment has simplified operation but greatly 
complicated the function of maintenance. 

Old trades are being eliminated; new ones are be- 
ing created. This is the natural course of progress 
and will so continue as long as man is able to reason. 
Some time in the future we may carry on produc- 
tion without human labor to operate the machines, 
but men will always be needed for experiment and 
repairs. It is only through planned maintenance that 
machines may furnish uninterrupted power service. 

The same careful attention given to organization 
of men and machines, the same skill and judgment 
applied for maximum production, must now be de- 
voted to maintenance. 

The time is gone when “Handy Jack” operated the 
power house. He was blacksmith and pipefitter. He 
dressed slipping belts, cobbled broken machinery, 
calked leaks, packed glands. He oiled hot bearings 
and greased the squeaking wheels. When steam pres- 
sure dropped he fed the brute; when the safety valve 
blew he opened the fire doors. When the factory was 
too cold he used high-pressure steam, and if pressure 
developed in the vacuum system, he injected cold 





water into the return line. He used compressed air to 
cool switches and fuses—necessity was the mother of 
his inventions. When motors mysteriously burned out 
he never suspected that power lines were overloaded. 

If Handy Jack ran a week without a shutdown he 
set a record. Some one knew how much coal was 
burned, but no one knew how much water was evapo- 
rated. The cost of power plant maintenance was al- 
ways mixed up with power power operation or general 
factory maintenance. 

But as mechanical operation expanded with the 
growth of the plant, maintenance necessarily drew 
away from operation. In many plants the first division 
of labor appeared with the segregation of the pipe- 
fitters, electricians and other groups of mechanics. Yet 
the chaotic environment of Handy Jack is still to be 
found in many shops where any one man may be 
called to work on a great variety of dissimilar jobs. 

Just as the operator has definite duties, so also must 
maintenance be a specific responsibility, planned and 
organized. The individual must be made responsible 
for the successful operation of the particular function 
of maintenance assigned to him. 

Don’t mother men to death; give them responsi- 
bilities. A gang of laborers were working on a job 
at a considerable distance from the home office. Sud- 
denly the foreman became ill and died, leaving the 
men without supervision. Not knowing what to do, 
they wired the office: “Boss died what to do.” The 
answer read: “If you are sure he is dead, bury him.” 

It is a common fault to be satisfied with one’s own 
ability, but it is block-headed stupidity to put a man 
to work without definite instructions. Yet, it is still 
being done. A man may work all his life on break- 
downs and never know that it is his duty to prevent 
them. Men accomplish more with less effort, greater 
certainty and greater safety when they have a clean- 
cut picture of their responsibilities. 

Put a man in charge of the steam generating sys- 
tem; do the same with the electrical generation and 
distribution and with everything else. Write down 
his duties and relationships; tell him it is his job and 
explain what you expect. Make responsibilities so 
clear that inability to handle the job will be the only 
possible explanation of poor performance. 

To work up such a program of maintenance in a 
large power house is an exacting job. Power man- 
agement must study each individual piece of equip- 
ment. It must discover which parts may fail in use 
and how such failures may be nipped in the bud. 

Write down detailed specifications of the entire 
power plant, including age, initial cost and replace- 
ment value. Estimate the present value of buildings, 
machinery and equipment. With such basic data 
assembled, inventory physical conditions and capaci- 
ties. Then work out what must be done to meet 
anticipated demands for power service without inter- 
rupting production. 

Set down the maintenance duties for each piece 
of equipment and then tie each single function of 
maintenance to that man in the maintenance or- 
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ganization who is best fitted for that particular task. 
Finally, install an accounting system to record expendi- 
ture—to measure effort, as well as accomplishment, 
of each individual. 

This done, you will not only know more about your 
own job but will soon have an organization of skilled 
men who will do the right thing at the right time 
without being told. Prepare is more important than 
repair; this is the A.B.C. of any sound maintenance 
program. 


A SAMPLE OF MAINTENANCE 
PLANNING 


Maintenance Divisions 


I. Boiler-Room Maintenance 


a. Water softener f. Ash handling 
b. Feed-water heater g. Furnace 

c. Feed-water pumps h. Boilers 

d. Coal handling i. Superheaters. 
e. Stokers 


II. Engine-Room Maintenance 
A. A.C. generating equipment 
a. Switchboard bus structure 
b. Generators 
c. Turbines 


d. Condensers 
e. Auxiliaries 


B. D.C. generating equipment 
a. Switchboard bus structure c. ““X”’ engine and 
b. Motor-generator sets generator 

C. Compressor, motor, engine 
a. Steam-driven units 
b. Electric-driven units 

D. Water system 
a. Pump, motor, controls, meters, valves 
b. Fire pumps 

E. Exhaust steam 
a. Vacuum pump, traps, meters 


c. Auxiliaries 


F. Gas engines 


a. Generator b. Compressor 


G. Service lines 
a. Electric 


b. Air 


c. Water 
d. Etc. 


Maintenance Responsibilities and Instructions 
I. Boiler Maintenance—(Boiler repairman respon- 
sible) 

1. Feed-water regulator—Repairs as needed. 

2. Drums—Inspect and replace manhole gaskets 
each time boiler is off line. Inspect feed-water 
connections. Inside and outside. 

3. Tubes—Inspect and blow off each time boiler is 
down. Renew and re-roll as required. Turbine 
tubes yearly. 

4. Steam Header—Inspect and clean non-return 
valve each time boiler is off line. 

5. Blow-off valves and lines—Inspect and make 
needed repairs each time boiler is down. 

6. Safety valves—Test yearly. 





7. General—Each boiler is inspected yearly by In- 
surance Company for State Department. Carry 
out all recommendations promptly. 

(etc. for other divisions) 


The sample sections on this page show one way to 
start. While the items will differ in every plant, all 
good maintenance plans break down the various ac- 
tivities and responsibilities in detail. The functions 
for which each shop must be held responsible can 
then be accurately determined so that each foreman 
can distribute the different duties among his men. 

A standing accounting number should be issued for 
each equipment unit or each group of units, so that 
all charges for labor and material can be segregated 
and analyzed. With given quantities, you can obtain 
standard costs on everything your men are doing. 
There is no reason why you can’t establish unit costs 
for maintaining every item in the power plant. 

When a condition threatening production appears, 
or a breakdown actually happens, it must be the con- 
stant duty of the power engineer to submit a complete 
report showing why it happened and how it could 
have been prevented. Such reports must be made 
available to all concerned with the making of power 
and be filed for easy future reference. 

The plan outlined must not relieve the operating 
personnel of continuous inspections, the results of 
which must be daily recorded on the log sheet for the 
maintenance man’s benefit. 

A continuous account of this work will soon prove 
that break-down repairs are generally proof of neglect. 

With such an arrangement the men have more 
opportunity to prove their abilities and the foreman 
will be better able to award just compensation. With- 
out such records the foreman will have no effective 
control of his department and company executives will 
still view maintenance merely as a necessary nuisance. 

Proper coordination of duties, and just compensa- 
tion based on performance, promotes cooperation. In- 
dividual responsibility fosters initiative and loyalty. 
To have a job that is your own, with freedom to plan 
your work, furnishes a much greater incentive than to 
ring hours on your time card and to depend on others 
to tell you what to do. 

Some still fail to see this. A while ago a foreman 
sent through a discharge 
notice for one of his 
men. Asked why, the 
foreman said, ‘‘He was 
crazy.” ‘How did you 
find out?” ‘My God,” 
he replied, ‘he worked 
after the whistle blew.” 

When everybody is 
planning for better ser- 
vice, and effort is wisely 
directed with justice 
and kindness, men will 
be happy and will give 
you their best. 
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PLAN OPERATION 


By E. H. BARRY 


Power Supervisor 
West Virginia Pulp & Paper Company 


Know the designer’s intent. Plan 
maintenance for high-quality service. 
Measure efficiency and work with 
the power user. Write instructions. 


Ir IS HARD to picture operation without plan, be- 
cause the very essence of the function of a power 
plant is the uniformity and dependability of its 
services. In a large plant these may include electric 
power, process steam, heating and ventilation, hot and 
cold water, refrigeration, compressed air. There may, 
of course, be other services, depending on the nature 
of the industry. Planning is a prerequisite to their 
successful generation and distribution. 

Planning enters plant operation by many avenues, 
and with respect (among others) to the following 
considerations: 

1. Operation of the plant in conformity with the 

designer’s intent. 


2. Continuity of services. 
3. Economy of operation. 


4..Quality of service (maintenance of steam and 
air pressures and temperature, constant fre- 
quency, etc.) 

5. Plant maintenance. 

6. Operating labor. 


The relative importance of these factors is not 
necessarily in the order named. Continuity un- 
doubtedly is most important. 

Let us assume that a new plant is about to be 
placed in operation. The operating engineer must first 
thoroughly understand the function of each com- 
ponent part of that plant and its limitations. He must 
be familiar with the designer’s intent and plan opera- 





tion accordingly. This calls for cooperation between 
the operator and designer of the plant, both before 
and after starting operation. 

An example will make this clearer. It was not 
many years ago that bleeder turbines were first intro- 
duced into industrial power plants. Before that, live 
steam was passed through a reducing valve to process. 
Operators of the older school were often not alive to 
the economies to be obtained by thus using bled 
steam ; they failed to take advantage of the means pro- 
vided for bleeding the turbines. 

After the plant has been started, the operator must 
keep it in continuous operation and maintain uniform 
quality of service. To this end he must definitely 
know the condition of every part of his equipment. 
This necessitates a comprehensive program of periodic 
inspection and the stocking of repair parts. He must 
also be prepared to cope with emergency shutdowns. 
Too many costly interruptions result from the engi- 
neer’s failure to uncover the seeds of trouble by a 
program of systematic inspection. Careful planning 
would provide for such inspections during intervals 
of light load. 

This applies especially to electrical equipment. 
Steam equipment usually gets the most attention, since 
warnings of trouble are more apparent, showing up 
in steam leaks, loss of capacity, and falling efficiency. 

Maintenance of plant efficiency is of major im- 
portance. An ample assortment of measuring instru- 
ments, preferably recording as well as integrating, is 
required for measuring quantity flow, in addition to 
instruments for indicating and recording state or con- 
dition, such as temperatures, pressures, CO,. It is 
axiomatic that all instruments should be kept in first- 
class condition and checked periodically for accuracy, 
yet this phase of planned operation is often neglected. 


The Customer 


Cooperation of consumers will greatly help the 
operator to maintain plant efficiency. He can often 
effect remarkable savings by scheduling demands to 
avoid costly load peaks. This cooperation is some- 
times carried to the point at which a steam and power 
dispatcher serves as a clearing house for supply and 
demand for power services. 

The relations between the plant engineer and his 
operating personnel are a fertile field for intelligent 
planning. The complexity of modern power plants 
requires that the operators thoroughly understand 
their individual functions and their relation to the 
functions of other elements of the plant. Some plants 
run night schools to educate operators who have not 
had the advantage of technical school training. 

It is an excellent plan to place in the hands of the 
operating personnel written descriptions of new ap- 
paratus and instructions for its operation. Preferably 
this should be done before the equipment is installed. 

The rules of the N.R.A., and of employees’ labor 
organizations, add to the difficulties of planned opera- 
tion, but these are by no means insurmountable. They 
do, however, make necessary an even closer coopera- 
tion between the engineer and his operating personnel. 
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ConscIousLy or unconsciously, the good execu- 
tive must work with the laws of probability. Based 
on his own experience and that of others, he arrives 
at a handful of good guesses: This seems sure; that 
is probable; another thing is quite possible and still 
another barely so. No one—not even the man him- 
self—can know just how he arrives at such conclu- 
sions; the human brain is still an unfathomed mys- 
tery. But we do know that some men consistently 
hit much better than others in future estimates. 

Asked the secret of his success, Andrew Carnegie 
once said “I always make it a point to associate my- 
self with lucky men”. You can get the point without 
any superstitious belief in the “lady luck” of the 
horse fans. Carnegie merely found a smart way to 
say that some men are so constituted that they con- 
sistently do the right thing more often than other 
men, and that he made it a point to hire them. 

The power executive can apply this principle in 
selecting the men who are to work for him and the 
chief executive for whom he, in turn, is to work. 
Hitch your wagon to half a dozen stars. Pick assistants 
who have always been “lucky” in such matters as 
accidents, family relations, plant breakdowns. Pick 
for your boss the man who has been consistently 
“lucky” as a manufacturer and business man—above 
all one who has been lucky in his power engineers. 

We all know that the chances of correct predic- 
tion are less and less as we look further into the 
future. Quite aside from the matter of interest on 
investment, a sure benefit now is always worth more 
than a probable equal benefit in the future. And the 
more distant that future the less the present value, 
because time lapse increases the possibility that the 
“probable’’ may never happen. 

All good executives use this principle whether 
they realize it or not. NHere’s proof. Present the 
average power executive with the following problem: 
_ Assume that you can borrow at six per cent, with 
no limits on amount or term of the loan. You are 
offered two plant investments, one of $100,000 and 
one of $50,000. The former will yield a clear 
yearly saving (after interest, depreciation and other 
fixed charges) of $8,000—the latter a return of 
$7,000. Note that you don’t have to put up a penny 
of your own money, except interest, sinking fund 
deposits and other fixed charges, all of which have 
been accounted for. Thus it is clear that you are 
ahead $1,000 every year (actual money in pocket) 
if you pick the $100,000 investment. Now choose! 

In the majority of cases the executive will pick 
the $50,000 investment, and probably do so wisely. 
When analyzed, his motives for throwing away $1,000 
yearly are fear of future change in general business 
conditions, or in his own business, or the sudden 
appearance of unexpected obsolescence. He fears 


LOOK AHEAD 









By PHILIP W. SWAIN 
Editor of PowEr 


Planning for growth and change is a 
fine art. No man can be always right 
in his estimates of the future but ex- 
perience raises the batting average 
and teaches how flexibility may ab- 
sorb the shock of unexpected trends. 


that the present savings may not continue indefinitely, 
so that his additional $50,000 investment may be 
wasted. He is willing to pay $1,000 yearly insurance 
to avoid the possibility. But if_he is a good execu- 
tive he will not go around always choosing the present 
crackers and milk in preference to the future cake. 
The insurance may come too high. 

Another form of insurance consists in spending 
slightly more, when modernization is under way, 
for the sake of future flexibility—ability to meet the 
unknown. It’s done every day in sport—in football, 
tennis, boxing, baseball. The player expects one 
thing to happen, but he rarely stands in the position 
that would be best if that did happen. He thinks 
it wiser to shift just a little from that spot in order 
to be prepared to get somewhere else in a hurry if the 
unexpected happens. This sacrifice of a slight ad- 
vantage in the normal play is his insurance premium. 
Likewise, the skill of the power executive is. mea- 
sured very largely by his ability to delay obsolescence 
by putting flexibility into his layouts. 

There is space to make just one application. Let 
us say that you are modernizing at considerable ex- 
pense, by raising steam pressures to eliminate ex- 
haust-steam waste. A pressure of 400 lb. will do the 
trick now, but it may be smarter to jump to 500 Ib., 
or even more, because you can’t go wrong in heat 
economy with too high a pressure and might with 
one too low. Heat and power loads may change, 
probably will with improved processes. Only don’t 
go too far, for then your insurance will cost more 
than the risk is worth. 

It’s a great game, this planning for growth and 
change, this attempt to 
outwit the future. Its 
challenge to keen minds 
is one of the things 
that attract first-rate 
men to the strenuous 
tasks of power engi- 
neering—and holds 
them there. 
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KEEP COST RECORDS 


Through the maze of power cost- 

keeping details runs a thread of sim- 

ple logic. There’s the framework on 
which to hang any cost system 


By 


PHILIP W. SWAIN ALFRED VAKSDAL 
Editor of PowrErR Plant Engineer, Corning Glass 


J. HOWARD CATHER 
Assistant Superintendent in Charge of Power, 
Kodak Park Works, Eastman Kodak Co. 


BenInD every intelligent move to improve plant 
operation lie power records—the automatic records of 
instrument charts, operating logs, cost records. Fairly 
kept, these records are facts, and facts are the first 
step in every program of engineering progress. 

Many engineers have written much about the selec- 
tion and use of recording instruments, the filing of 
instrument charts, suitable forms for operationg logs, 
and their proper use. No attempt will be made 
to discuss all these types of records. Space is limited, 
and the treatment would be too general to be of great 
practical value. Let us concentrate, therefore, on 
costs, which are, after all, the ultimate reason for 
instruments and logs. 

The basic principles here outlined were first pre- 
sented in the Power Cost Number of Power (Nov. 
21, 1931) but have since been simplified and checked 
against the actual practices of many industrial plants. 
The authors feel that their general adoption by 
power engineers will reduce power dollar waste every- 
where in American industry and improve services. 
It should be made clear that this is not an attempt to 
impose some exact “‘system”’ in detail. All must recog- 
nize that a system suited to the needs of a large plant 
will be top-heavy, too complex, for a small plant. 

Let us start with the power services. They are 
primarily steam, electricity, water, refrigeration, com- 
pressed air. Heating, ventilation and air conditioning, 





while generally listed as power services, are not often 
measured directly as such, but are “assembled” by 
consuming departments from electricity, steam, etc. 

These aside, each power. service is a simple fluid 
commodity, made up of units all alike, which may be 
measured by flow-meters or otherwise. 

Their measures are: 

1. Steam—M pounds at a given pressure and con- 

dition. 
2. Electricity—kilowatt-hours. 
3. Water—M pounds at a given pressure and tem- 


perature. 

4, Refrigeration—‘‘Tons” or B.t.u. at a given tem- 
perature. 

5. Compressed air—M cubic feet at a given pres- 
sure. 


There may, of course, be two or more kinds of each 
of these services. A.C. and D.C. electricity, for ex- 
ample, will have separate costs, and may be looked 
upon as two separate services. 

Steam is generally of two kinds: High-pressure 
(boiler pressure), low-pressure (process and heating 
pressure). Certain large plants with complex hook- 
ups may break steam services down, according to pres- 
sure and condition, into three or four important 
classifications. Many plants, however, find it best to 
express all lower pressure steam in terms of the 
equivalent heat value of high-pressure steam. 

Refrigeration can hardly be simplified in this way, 
because one unit of refrigeration (either ton basis or 
B.t.u. basis) will obviously be worth much more and 
cost much more at a lower temperature. Thus, if re- 
frigeration is supplied at two markedly different tem- 
peratures, they should be figured as separate power 
services. 

Using these slight complications where necessary, 
we get the picture of the over-all power-service plant 
delivering a group of perfectly defined fluid services, 
each of which can be ‘‘measured by the quart,” as it 
were. This is an ideal condition for a clean-cut ac- 
counting system, because it permits finding the unit 
cost of each fluid service and distributing that cost 
(with the aid of meters) to using departments. 

The power-service plant, as a whole, is producing 
these services, and nothing else. Its grand total op- 
erating cost must be exactly equal to the combined 
cost of the power services produced. To get any- 
where, however, we cannot stop with the “sewer” 
system of accounting, in which all power service costs 
are dumped down a single manhole. With this system, 
still widely used, it is impossible to know or control 
the unit cost of individual services. 

So let’s get back on the highway of sound power 
service accounting. We want to know the cost of 
each service and its quantity and unit cost. To do this 
we must track down the plant that produced it. Right 
here we need a new definition of a “plant.” 

For our accounting purposes we shall define a 
“plant” as a group of machines that produces one or 
more power services. Thus, the boiler ‘‘plant,” gen- 
erally the most important, produces high-pressure 
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steam only. The steam-electric plant produces only 
electricity plus bled and/or exhaust steam. 

The pumping plant produces pumped water, and 
may also produce low-pressure exhaust steam. The 
diesel-electric plant and hydro-electric plant produce 
electricity, and the diesel-electric may also produce hot 
water or steam or both. 

All this may sound a bit complex, but in practice it 
need never be more so than the necessities of the case 
warrant. Just pick the equipment groups (“‘plants’’) 
that are important in the given factory, and then soak 
up the odds and ends of equipment and services in 
some convenient catch-all. This can be done, as will 
be shown later, without undermining the system. 

In practice, then, we look at our particular power 
services and spot those that are produced in worth- 
while quantities. We spot also those plants whose 
dollar output is large enough to worry about. 

From what has already been presented, it will be a 
simple matter to list the major services (each clean 
cut) for which cost records are to be kept. It will be 
just as easy to pick out the unit plants if you forget 
building walls and other structural boundaries, and 
consider which equipment does what. Walk through 
the aggregate plant with an imaginary piece of chalk 
in hand. With it draw an imaginary “circle.” (It 
may actually be any shape up to a figure eight) 
around all the equipment that generates a given serv- 
ice in a given way. 

Thus, you will draw one circle about the steam 
generating plant, another about the steam-electric (er- 
gine and turbine) plant. You can, of course, split this 
latter into a turbine plant and engine plant, if you 
wish. Do the same for the diesel-electric plant, the 
compressed-air plant, refrigerating plant, water- 
pumping plant. 

Finally, you will find certain odds and ends that 
are hard to classify in any of the above accounts. 
These may include maintenance of steam return 
pumps, traps, reducing valves, electric motors in 
manufacturing departments, etc. Draw one circle 





Fig. 3 (Above)—Simple breakdown of cost enter- 
ing a subplant. Fig. 4 (Right)—When a single 
service comes from several plants, pool quantities 
and dollars to get correct unit cost for distribution 





around all of these odds and ends, and call them the 
“miscellaneous” or “unclassified” plant. 

Some people object to a miscellaneous account of 
this sort. The fact remains that there are always cost 
items that don’t conveniently fit anywhere, but must 
somehow get into the total power service cost of the 
factory. They must be pigeonholed somewhere, either 
in a miscellaneous account or by arbitrary division 
among the recognized plants and services. It makes . 
little difference which you do, as long as the amounts 
concerned are small. The ‘‘miscellaneous’ habit is 
dangerous only where it is used to bury large hunks 
of ignorance; then look out for trouble! 

Common-sense accounting never carries the system 
so far that the last penny saved in plant operation is 
wasted in extra clerical payroll. This is basic; nothing 
in this article should be interpreted to the contrary. 

One very important check on this “‘chalk circling” 
procedure is this: when you get through, every piece 
of power equipment must be included in one circle 


ANY 
SUB-PLANT 


Fig. 1—Services produced carry 
all costs of operating the subplant 


SUB-PLANT 
A 


SUB-PLANT 
B 


MISC. 
SUB-PLANT 


Fig. 2—A simple set-up—two definite subplants 
and one “miscellaneous” subplant to cover minor 
odds and ends of equipment and services 


ELECTRICITY 
POOL 


120,000 
KW.-HR. 


$1,900 
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or another. Don’t leave 
anything out, even if it be 
a bunch of air compressors 
or pumps out in the fac- 
tory far away from the 
power-house. 
Now let’s see what we 
have. Fig. 1 stands for any 
one plant (here labelled a 
“sub-plant”). The “circle” 
is represented by a rectan- 
gle. Pay no attention to 





“circle.” Just note that 
money goes in and services come out. It’s AB C that 
the money comes out buried in these services; the 
salable output must naturally carry the entire cost. 

Fig. 2 extends the same idea to a small industrial 
with two worthwhile plants (which might be steam 
generating plant and steam-electric plant) plus a 
“miscellaneous” plant to soak up all items not covered 
by A and B. , 

Here, again, we get the cost of each service. An 
apparent complication comes in when one plant pro- 
duces two or more services. Plant B, for example, 
may prodyce both electricity and exhaust steam. You 
know the combined cost of the two, but how shall 
they be split? This is a favorite theme of plant 
debate; more about it later. 

Now return to one of these plants. You may wish 
to know not only what the service produced (say, 
steam) costs, but also how this cost is broken down. 
Fig. 3 shows one simple way to do it. Fixed charges 
are not shown. For lack of space, this article will not 
discuss how and when they should be included. 

A single service may be produced by several plants, 


Fig. 5—Power cost sheet (outline only) used at 
Kodak Park Plant, Eastman Kodak Co. 
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what happens inside the 





with a different unit cost for each. At what cost shall 
this service be distributed to the factory? Fig. 4 shows 
the answer for a case where electricity comes from 
three sources: purchase, engine plant and hydro plant. 
Pool all the kilowatts and all the electricity dollars 
delivered by each. Divide total dollars by total kilo- 
watts to get a single unit cost-for distribution. 

To make practica] application clearer, Fig. 6 charts 
a complete power-service cost set-up for a small fac- 
tory with only three plants: steam generating, engine 
and miscellaneous. Note its simplicity and clearness. 

Fig. 7 shows a complete steam-generating plant 
sheet for the same factory, covering all necessary 
items (indicated by check-marks). Name of unit is 
entered in second column and number in fourth. 


BOILER 
PLANT 


ENGINE 
PLANT 





Fig. 6—Complete breakdown for a small factory 
steam power plant whose important services are 
steam and electricity 


Fig. 8 is the master power cost sheet covering all 
the power services and designed to fit practically any 
kind of power plant anywhere. To apply this form 
to a given plant, first cross out all columns and lines 
that do not apply locally. Then redraw the chart in 
condensed form with these eliminated. For example, 
the check marks indicate all entries that would be re- 
quired in a certain industrial. The engineer of that 
factory can then prepare his own master power cost 
sheet by redrawing this one, eliminating all columns 
and lines that contain no check-marks. This gives him 
a simple, but complete, summary form. 

Note that the bottom half of the chart merely pools 
the services as indicated in Fig. 4. Note also that the 
figures in the line marked “Total Value Plant Output” 
must be the same as those vertically above in the line, 
“Total Cost of Plant Operation.” 

The “Unclassified” column is that previously re- 
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4 
ferred to as “Miscellaneous” plant. Its recorded out- 
put is in dollars only. Ration this total dollar cost of 
miscellaneous services to factory departments on any 
simple basis, such as floor area or payroll. 
A plant has been set up in the next to the last 
column for purchased electricity. Its ‘fuel’ is the raw 
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Unit cost, ¢ per M. 


Fig. 7—Steam cost sheet for 
factory of Fig. 6 


Fig. 8—Master power-cost 
sheet to fit any type of 
establishment 


electricity, where it first 
touches plant property. Its 
“plant” is all equipment used 
to transform and convert this 
to electricity at the factory 
switchboard. Its output, of 
course, is electricity, but 
slightly less than the amount 
purchased by the loss through 
transformers and complete 
conversion (which may in- 
clude M.G. sets). 

One thing more before we 
stop, for lack of space. Turn 
to the engine plant (Fig. 6). 
It cannot be disputed that 
electricity and low-pressure 
steam together must carry the 
entire cost of operating this 
plant, but how much each? 

Where part of the exhaust 
goes to heating or process, 
the authors recommend enter- 
ing in the output of the en- 
gine plant only the low- 


TOTAL CosrT, $ 


QUANTITIES 


UNIT COST, 


pressure steam usefully employed, and expressing it 
in terms of the equivalent quantity of high-pressure 
steam (based on heat value measured above the tem- 
perature of the returns, not above 32 deg. F.) Then 
apply the unit cost of high-pressure steam to this 
corrected quantity of low-pressure steam to get the 
dollar value of the low-pressure steam produced. 
Subtract this from the cost of operating the engine 
plant to get the cost of the electricity produced. 
Except for Fig. 5, it should be noted that the forms 
here shown are not those actually used at Kodak’ Park 
and Corning Glass. Naturally each of the three 


-authors has his own ideas on accounting details. 


Moreover the Master Power Cost Sheet was-drafted by 
Swain long after the existing systems were established 
in the two plants. It is an attempt, somewhat 
idealized, to make a pattern that will include the re- 
quirements of almost any plant. It contains several 
columns which most industrials can cross out. 

The generalized system here outlined gives a 
quantity, a total cost, and a unit cost for each power 
service. It points the way to reduced unit costs and 
total costs. Another big problem is that of reducing 
the quantity consumed. The major step here is to 
insure the co-operation of consumers in the factory 
by metering their service consumption by departments. 
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Pumping |p 
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Compressor 
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Here are bits of power management 
philosophy—straight from the field 
—the final conclusions of engineers 
who have been through the mill 


AT HAS been my observation, confirmed by numer- 
ous instances, that an isolated power plant can be 
successfully operated only when a competent engineer 
has been placed in charge and given full authority to 
operate the plant, unhampered by any intermediate 
supervisory authority. 


R. H. Macy & Co. JOHN CoGAN 
New York, N. Y. Engineering Councillor 


AT IS-the business of the Boss to get along with 
good men. 
Pennsylvania Sugar Co. DAN GUTLEBEN 
Philadelphia, Pa. Plant Engineer 


EN POWER generation, reliability in equipment is 
essential, but reliability in men is paramount and 
more necessary than efficiency in either. Reliability 
is the cornerstone in the foundation. of a successful 
operating organization. 
Forstmann Wooten Co. -F, L. BRADLEY 
Passaic, N. J. Plant Engineer 


A THOROUGH chief engineer trains the men under 
him to exercise ingenuity constantly; familiarizes them 
with all operations and repairs of boilers and ma- 


chinery. This reduces the operating cost and his men 


develop the ability to overcome all obstacles. 


Taylor Instrument Companies W. J. GESSNER 
Rochester, N. Y. Chief Engineer 





Mly FRIENDS who are successful engineers are 
also executives with the happy faculty of “getting 
along’ with the men they employ, probably realizing 
that the prestige they enjoy is primarily due to the 


“success,” shall“I say, of their subordinates. 
Hotel New Yorker WarrEN D. Lewis 
New York, N. Y. Chief Engineer 


PROBABLY the biggest single factor in successful 
power management is the decision to run the system 
and not to let the system run you. 


Champion Coxted Paper Co. Guy B. RANDALL 
Hamilton, Ohio Power Engineer 


WHHY waste time comparing what you did last 
month with what you did a year ago? Find out what 
your equipment is capable of doing, and compare 
today’s performance with that. 


Stone & Webster Engineering Corp. W. F. RYAN 
Boston, Mass. : 


ALLWAYS consider, in choosing men, policies or 
equipment, that their efficiency when they aren’t work- 
ing is zero, and that it doesn’t take-very many idle 
hours a week to spoil an othefwise very excellent 
performance. 


New Haven Pulp & Board Co. H. D. FisHER 
New Haven, Conn. Plant Engineer 


PPO NOT. labor under the delusion that you 
KNOW IT ALL. Read POWER~tegularly and see 
for yourself how much better the other fellow does 
things. 


Scribner Realty Co., Inc. JOHN G. ELSMAN 
New York, N. Y. Supervising Engineer 


HEN AVE complete cost records, analyze and com- 
pare them carefully, making due allowance for pro- 
duction changes and other variable factors, and the 
efficient operation of the power plant will follow in 
natural course. 


American Chicle Co. C. E. DEVIvo 
Long Island City, N. Y. Plant Engineer 


IN THE power plant, performance tests show what 
may be -expected under given conditions, but it is 
the daily operating log that tells whether the ap- 
paratus justifies its cost under regular operation. 


B. A. MAYHEW 
Nat'l Sugar Ref. Co. of N. J. M. E. in Charge of 
N. Y. Refinery, L. I. City Steam Plant 
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-ing corrosion, abrasion, heat, wear, 


A little wire will go a long, long way towards fight- 
pitting—for 


By E. J. TANGERMAN 


Associate Editor 


‘now any of a dozen metals can be melted and 
sprayed like paint to stick like anything to anything 


ORTY years ago a metallurgist’s dream, twenty 
years ago a field for experiment, five years ago a 


process, during the last year or two an increasingly 
useful power plant tool—that is the history of sprayed 
molten metal coatings. At first for corrosion resistance, 
now for heat and fire resistance, electrical conduction, 
building up worn or undersize or underweight parts and 
for decorative effécts—that is the trend of application. 

A gun melts, atomizes and sprays coating of any com- 
mercial metal on surfaces regardless of size, shape or 
material. . “Gun’’ is the proper name too, for the molten 
particles strike at 5 to 10 miles a minute, only slightly 
slower than shotgun pellets. Be the surface fine lace 
or rough casting, so long as its surface is clean and rough 
enough for the flying droplets to make a bond, they'll 
stick, and they’ll keep on sticking until a coating of the 
desired thickness is built up. The metal, whether lead, 
tin, zinc, aluminum, copper, brass, bronze, phosphor 
‘bronze, nickel silver, Monel, stainless steel, high- or low- 
carbon steel, is introduced as wire from 20 B & S gage 
(0.032 in.) to 3%; in. in diameter. 

Composition or inflammability of the within causes 
no trouble, for the molten pellets cool in less than a 
hundredth of a second, thus set up no heat stresses and 
spoil no heat-treating. In this respect the process beats 
welding or brazing, for the base material never reaches 
high temperatures. The coating is simply a deposit 
of droplets held: interlocked by interlacing of their 
spattered edges-as they strike. By the same token, the 


process is no good for joining structural members and of . 


doubtful value when ‘a small area is to be covered with 
a heavy deposit. Its prinicipal job is as the mythical 
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“putting-on” tool that every maintenance man has prayed 
for—a reliable method of covering large areas with a 
thin coating. 

One bugaboo of sprayed metal coatings has been elec- 
trolysis, caused by battery action between the base metal 
and a dissimilar coating. The need is to get metals 
“anodic” or protective to the base metal. Zinc, aluminum 
and cadmium are anodic to iron, thus protect it best. 
Tin or copper coats accelerate corrosion if moisture can 
get through to the base. Lead and tin, extremely valu- 
able in resisting corrosion from most commercial acids, 
must thus be applied heavily or they will make matters 
worse. Copper is likewise good, but beware of moisture 
penetration. Brass, bronze, Monel, nickel and _ nickel 
silver all accelerate corrosion of iron, but sometimes are 
the best materials to fight a specific set of conditions. 
The answer is thick coatings, proper bonding and proper 
combination of coatings. Aside from this, zinc, alumi- 
num and lead have the very desirable characteristic of 
corroding -only until a protective coating of salts is 
formed on the surface, then preventing further corrosion 


‘of themselves or the base metal. 


Another bugaboo has been unequal rates of expansion 
of base and coating where temperature variations are 
great. This has been whipped by changing coating com- 
position slightly, except in a very few cases of unusually 
great expansion. 

Metal spraying requires two distinct pieces of equip- 
ment, sand or grit-blaster and spraying gun. Any good 
blaster will handle the job. Three American companies 
build spray guns in sizes to give a variety of coating 
speeds and convenience in getting into tight places. Their 
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basic principles are the same. The gun, weighing 23 to 
5 lb., is essentially an aluminum box containing a 15,000- 
55,000-r.p.m. compressed air turbine driving knurled 
wire-feeding wheels through a gear train. Incoming 
wire moves into a cone of oxy-acetylene or oxy-hydrogen 
flame, where it is melted. Just as it reaches the melting 
point, it is caught by an outer cone of compressed air, 
atomized and driven through the nozzle. The com- 
pressed air also keeps the gun cool. Either a 3-way valve 
controls air, oxygen and acetylene supplies (in which 
case adjustment must be made at the air control valve 
and gas cylinder regulators) or individual control valves 
are provided on the gun. 

Standard guns spray a circle about 2 in. in diameter 
when held 5 in. from the surface, the coating per pass 
being 0.001 to 0.006 in. thick, depending upon the metal. 
Any metal that melts below tantalum’s melting point 
(5250 deg. F.) can be sprayed, the rate running from 6-12 
sq.ft. per hr. for iron to 60-120 sq.ft. per hr. for lead, 
the coating in each case being 0.006 in. thick. Wire 
feeds run 10 to 35 ft. per min., depending upon melting 
point. Oxygen and acetylene pressures are 13 to 15 Ib. 
per sq.in., air pressures 45 to 75 lb. per sq.in., varying 
with metal, gun, and job. Larger guns vary these rates 
somewhat, but of course are suitable only for coating 
large areas, such as gas holders and tanks. Special guns 
use powdered metal instead of wire, and special nozzles 
are also available. These include fan nozzles throwing 
a spray of 3 in. thick and 14 in. wide and angle nozzles 
set at 45 deg. to the axis of the gun. Rotating nozzles for 
coating interior surfaces have extensions of 30 in. to 
12 ft. to pass inside 1-to-4-in. inside diameters and ex- 
tensions up to 30 ft. for coating inside diameters of 4 in. 
and larger. 

Corrosion Prevention 


Zinc, aluminum, stainless steel, lead and cadmium are 
the principal metals sprayed on for corrosion preven- 
tion. Zinc and aluminum are usually applied at least 
0.005 in. thick in air, 0.010 in. thick to combat corrosion 
under immersion. Lead may be anywhere from 0.015 in. 
to 7 in. thick, the thicker coatings to fight stronger cor- 
rosives and give longer service. Bronze, Monel, and the 
various steels, the so-called “hard” metals, are not imper- 
vious when sprayed alone, unless the coating reaches 
0.020 in. or thicker. It may be cheaper to apply thin coat- 
ings of the hard metal over or under coats of the softer 
metals such as zinc or lead. The hard metal then gives 
the resistance, the soft metal fills the pinholes. Of 
course, if the soft metal is sprayed over the hard, it 
soon wears away, except in the pits and low spots, 
where it fills and stays. 

Aluminum, of which I shall say more later, is the 
principal material used to combat heat corrosion on ex- 
haust pipes, stacks, etc., being applied 0.005 to 0.010 in. 
thick. Zinc may also be sprayed over once-galvanized 
surfaces (such as those where welded joints are made 
on galvanized piping) to prevent corrosion at these 
points. Though it costs more than dip galvanizing, it is 
much more flexible. 

Abrasion resistance, or abrasion combined with cor- 
rosion resistance, requires final coats of the harder 
metals, such as steel. Worn shafts, sleeves, bearings, 
cylinders, and pump linings can be reclaimed, often with 
the same metal as the base. Cost runs 5 to 50 per cent 
of replacement; wear is as good, sometimes better. In 
shafts particularly the porous structure of the sprayed- 
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on coating seems to hold the oil, thus giving better lubri- 
cation and longer service. Coatings may be put on 
slightly oversize, then machined to fit. Bond is usually 
so good that keyways or grooves may be cut the full 
length of the coated section without danger of “lifting” 
the coating. A case in point is that of a 7-in. flywheel 
bearing on a 3-in. shaft. When the flywheel became 
loose, the shaft was machined +5 in. undersize, threaded 
and sandblasted, then built up with 14 lb. of 4-in. carbon 
steel (plus 15 cu.ft. each of oxygen and acetylene) in 
15 min. The keyway was recut for the full length of 
the bearing and the surface machined down (1 hr. lathe 
time). The job has been in service for several years. 
Shafts are usually built up in a lathe, machining 4 in. 
undersize, cutting a 32 thread 35 in. deep (wherever de- 
posit is to be over’ 0.020 in. thick), sandblasting, then 
coating with the gun held in the toolpost of the lathe and 
fed forward +g to $ in. per revolution, with the surface 
revolved at 25 to 50 ft. per min. Thickness of coating 
may run yy in. to 4 in. Sprayed metal reacts somewhat 
as does cast metal to machining. A round-nose tool 
taking fine cuts is used for softer deposits, a pointed tool 
for harder ones. In either case if a smooth surface is 
required it is best to finish by grinding—in fact the whole 
cleaning up operation can be done that way, with less 
wastage of metal. This also avoids the danger of “lifting” 
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Steel with 0.003-in. zinc coating, etched and enlarged 
300 times. Notice the keyfasts created by sandblasting 


the coating when it has been applied over large areas. 
Allowances are usually 0.020 in. oversize if finish is to 
be by grinding, 0.040 if by machining. 

If the surface is very small and the coating thick, take 
time out between passes to avoid overheating, but this 
isn’t necessary even on a 2-in. shaft 12 in. long built up 
1.16 in. thick. 

It is also possible to build up inside surfaces subject 
to abrasion, such as pump and cylinder walls. An 11x16- 
in. gas-compressor cylinder, badly pitted, was bored out 
jz-in., then sprayed with cold-rolled steel and re- 
machined. The result was a wall varying between 75 
and $4 in. thick, filling the pitted areas and giving two 
years of service so far without appreciable wear. Ma- 
terials were 21 Ib. $-in. cold-rolled wire, 252 cu.ft. oxy- 
gen, 226 cu.ft. acetylene. Spraying time was 6 hr. 10 min., 
machining time 54 hr. Total cost was under $30. 

An Eastern ice company has also been building up 
inside diesel cylinder walls. These cast-iron liners are 
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rebuilt with high-carbon steel, and give life three times 
longer than the original liner. If low-carbon steel is 
used, the liner wears out almost immediately. 

Perhaps a few tips to the metal sprayer will not come 
amiss. Gun operation is simple and can be learned in a 
few hours. (It’s about as difficult as operating a cutting 
torch.) Any intelligent mechanic can handle the 
usual run of work. The exceptional job still, of course, 
requires the skilled operator. . 

First and most important is the matter of preparing 
the surface. It is essential to clean and roughen it to 
insure proper bonding, for the only way the flying par- 
ticles can anchor is by interlocking with the tiny pits 
which form keyfasts in the surface. Almost all metal 
surfaces are covered with oxides, oil, water or scale, 
which must be removed by sand- or grit-blasting or both. 
Sandblast with a good grade of silica sand or steel grit— 
16-20 mesh angular sand or equivalent grit under pres- 
sures of 40 to 80 Ib. per sq.in. Blasted surfaces should 
be sprayed within 24 hr. to avoid reoxiding—in fact it 
is possible to have the blaster and the sprayer work 
from the same compressor, one following the other 
right up. - 

Spraying should preferably be at 90 deg. to the sur- 
face, although bond is good, density uniform and de- 
posit economical down to 45 deg. Surfaces have even 





Spraying a 0.010-in. stainless steel coating on a valve plug 


been coated at angles down to 20 deg. where it was im- 
possible to get the gun in, but apparently an aiding 
factor in these cases was the tendency of the air blast 
to curve upon striking the obstructing surface and to 
carry some of the ricocheted particles onto the surface 
to be coated. Normally, at angles below 45 deg. deposit 
becomes porous and non-uniform, bond is poor, and too 


much material is lost by ricochet or bouncing off. . 


Special nozzles, either the fan type, angle or rotating 
extensions will often solve bad angle problems. 
Although guns are available in all sizes to spray a 
wide variety of weights of metal in a given time, it is 
best to use the finest spray consistent with economy, for 
it penetrates and bonds better. Coats are applied by 
passing the gun over the surface just as in spraying paint. 
Ordinarily there is enough distinction between coats so 
that the operator experiences no difficulty in seeing 
where previous coats have covered. Successive coats 
should be applied, where possible, by alternating the 
direction of the passes, so that the coats build up as a 
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criss-cross network. When spraying on metal, the ob- 
ject should be at room temperature, otherwise conden- 
sation of moisture from the air may damage the bond. 


Costs 


With }4-in. rods which can Be applied at 6 lb. per hr., 
total cost including metal, ogygen, acetylene and labor 
will run $0.50 per lb. for cheaper steels such as Norway, 
cold-rolled and high-carbon, $1 a lb. for stainless steel 
or Monel. . A pound of metal covers a square foot of sur- 
face 0.025 in. thick. With an 0.006-in. coating, material 
cost per square foot is: iron $0.18, lead and zinc $0.11, 
aluminum $0.90. Sandblast or gritblast can be esti- 
mated at $0.03 to $0.05 per square foot. Of course there 
are a number of variables which prevent any really accu- 
rate estimate of costs, such as variations in set-up time, 
difficulty of reaching surfaces, difficulty of preparing, 
“edge” loss (which is important when small or narrow 
pieces are coated), cost and difficulty of getting mate- 
rials, gases and labor. Perhaps some examples of work 
actually performed will come closer to presenting a true 
picture. 

On the carbon-steel valve plugs, 5 in. in diameter by 
12 in. long, of several hot-oil pumps, a stainless steel 
coating 0.010 in. thick was applied to resist corrosion. 
Spraying time was 10 min., # lb. of 4-in. stainless wire 
was used, and 8 cu.ft. each of oxygen and acetylene. 
No finish machining was required because none of the 
sprayed surfaces were bearing surfaces. 

A Monel metal pump shaft 1% in. in diameter was 
coated for 12 in. of its length 3’; in. thick with Monel, 
then machined to size. Two hours was required, in- 
cluding machining, and 4 lb. of $-in. Monel wire, and 
35 cu.ft. each of oxygen and acetylene. 

Two bronze pump sleeves, 2 in. in diameter were 
tapered and badly worn. For the two, 44 lb. of 4-in. 
Monel wire, and 42 cu.ft. each of oxygen and acetylene 
were required. Spraying time was 50 min. These 
sleeves have been rebuilt several times with entirely satis- 
factory results. . 

This process is no more a cure-all than any other. 
Here’s a job on which it failed: A 7x42-in. reciprocating 
pump plunger pumping oil up to 1500 lb. pressure under 
temperature variations from 50 to 800 deg. F., if of 
carbon steel failed after 6 months, if of stainless steel 
lasted somewhat longer. Three carbon steel plungers 
were built up with chrome-manganese steel 7g in. thick. 
All three failed within four months in such a manner 
that differences in coefficient of expansion were appar- 
ently'responsible. The same treatment was tried on the 
stainless steel plungers, with the same result, and the 
problem has not yet been solved. But, paradoxically, in 
Pennsylvania, large bronze pump plungers are being 
rebuilt with stainless to operate at temperatures to 1200 
deg. F. The only precaution there is to weld a bronze 
bead around the head end of the plunger and to under- 
cut it before spraying. 

A large West Coast utility found the needles in several 
impulse waterwheels corroded at the sliding contact 
through a support and guide bearing. They were turned 
down #5 in. and built up with stainless steel. The result 
was cheaper than a shrunk-on bronze sleeve and better. 

A cast-iron pump case was sprayed inside and on the 
wear ring bearings with stainless steel 7 in. thick. The 
cavitated bronze rotor was filled and brought to size with 
sprayed-on Monel, and the shafts built up with Monel, 

(Continued on Page 700) 
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range of conditions that it is easy to overlook many 

important points if renewal negotiations are con- 
ducted under pressure from other manufacturing prob- 
lems. It should be some one’s responsibility in every 
factory to maintain contact at all times with the power- 
supply situation. If the plant is too small to support 
an engineering organization or technically qualified em- 
ployee, an outside specialist should be retained from 
time to time, or carried on an appropriate fee basis, to 
check power cost in relation to demand and amount of 


[ DUSTRIAL power contracts cover such a wide 


_ energy consumed, factory output, variations in cost of 


purchased power and other service furnished by utility 
systems, accuracy of billing and general observance of 
contracts. If the outputs and power bills run along 
without marked variations for considerable periods, 
there may be no necessity for such skilled regular 
scrutiny ; but when renewal time approaches the picture 
changes. 

Utility power-sales engineers with few exceptions 
are unusually high-grade men, competent analysts of 
power economics and worthy of much confidence. In 
innumerable cases they have shown themselves capable 
of appreciating the factory’s power problems, the op- 
portunities for reducing wastes of energy and excessive 
demands, and the advantages of better manufacturing 
methods. Nevertheless, the ability to meet such spe- 
cialists on equal terms across a conference table is an 
asset of no mean value to industrial power users. To 
have at hand the major points bearing upon costs and 
service in such discussions is very advantageous, even 
if many phases of the power supply question are absent 
in a particular negotiation. 

Skilful buying is as important in power supply as in 
many other matters, and the fact that in many indus- 
tries power represents but a small percentage of manu- 
facturing cost should not be allowed to minimize the 
weight of total dollars spent for power. In these times 
a dollar properly saved in one place is as good as one 
salvaged anywhere else. 


Elements of Contract Renewal 


One would hesitate to set forth a list of elements un- 
derlying contract renewals as applicable to and com- 
plete for all classes of power service. At the same time 
the background factors are widely suggestive in a recent 
negotiation for utility service renewal conducted by a 
metal-working plant in the persons of its operating vice- 
president and its outside consulting engineer with the 
power sales engineer and the vice-president of the 
utility. 

In this situation, rising costs of manufacturing 
sharpened the desire of the customer for a concession 
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WHEN YOU RENEW YOUR 
INDUSTRIAL POWER CONTRACTS 


A HUDDLE MAY HELP 


in electric rates. The utility, on the other hand, was 
bound, if possible, to retain the valuable patronage of 
this mill and desired to make a fair profit on the busi- 
ness. There was little advantage to the industrial cus- 
tomer apparent in the abandonment of utility service 
and production of power-in an isolated plant, or in a 
combination of the two, according to preliminary studies. 

Renewal was effected on terms which both parties 
declared satisfactory, and this result was made possible 
in large measure by the fact that the four conferees 
weighed the various elements of the problem together, 
taking up each point and devoting time to it in propor- 
tion to its importance. The agenda of the conferences 
follows, with the addition of a few points covered in 
another conference where a factory was prepared to 
sell surplus power to the utility on occasions. 


IN POWER CONTRACT DISCUSSIONS 
SETTLE THESE POINTS: 


1. Agreement that legal departments shall pass on com- 
pleted draft of new contract, draw up final form and sub- 
mit to executives for approval. 

2. Definitions of terms, including: demand, peak hours, off- 
peak operation, primary power, secondary power, surplus 
power, industrial feed-back power for sale to utility, 
connected lighting, power and heating loads. 

3. Specification of points of delivery, phase of energy sup- 
plied, voltage and frequency variations permissible. 

4. Statement of demand provided for and provision for in- 
creased power supply in the event of business expansion. 
Terms under which additional capacity will be supplied 
for stated periods. 

5. Consideration of guarantees of minimum demand to be 
paid for by customer, and allowances for reduced central 
station plant, line and substation capacity in case the cus- 
tomer’s business diminishes. 

6. Definition of boundaries of ownership of plant involved in 
electric service. 

7. Amount of spare transformer capacity to be provided in 
substations. 

8. Facilities for protection against lightning. 

9. Agreement as to power-factor penalties, bonuses and 
neutral zone for use in billing. Discussion of responsibility 
for investment and operation of future power-factor cor- 
rective equipment, and its location. 

10. Discussion of price to be paid per kilowatt of demand and 
per kilowatt-hour consumed. Due weight to be given to 
proposed increase in feeder facilities and substation 
Capacity to meet new conditions in factory. Parties to 
jointly analyze cost of providing additional facilities. 
Basis of feed-back power sales to utility. 

11. Metering facilities for light, heat and power services. 

12. Provision for checking meter calibrations and periodic 
requirements in testing. 

13. Billing arrangements and payments. 

14. Discussion of coal and oil price clauses, and of relation of 
hydro-electric power purchases by utility to kilowatt- 
hour prices. 

15. Provisions for arbitration, cancellation, periodic survey of 
contract, and its renewal or modification. 
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SIMPLE AIR RELIEF 
SERVES EMPIRE STATE 


HEN steam is shut off from some heating zones 

W\ in a large building, air will get in, no matter 

how tightly the system is maintained. When 

the steam is turned on again in the morning, it often re- 

quires an hour or more to clear the system because of 

the small capacity of the air traps. This means a much 

higher steam pressure, slower and unequal heating, for 
naturally the sections first cleared of air heat first. 

C. F. Wendland, chief engineer of the Empire State 
Building, New York, N. Y., found through study that 
a considerable steam saving would result if the heating 
system could be quickly cleared of air. The result was 
an automatic relief device, Fig. 3. Three central- 
vacuum-cleaning system hose adapters were tapped into 
a section of 4-in. pipe which had its bottom end capped 
and tapped for a 2-in. pipe. A fourth vacuum-cleaning 
hose adapter closed the bottom end. The top end of the 
4-in. pipe is screwed into a 4- to 
3-in. reducer leading through a 
3-in. pipe and a flange blank into 
the end of a return main. 

These vacuum cleaning caps 
open readily to release air when 
return-line pressure raises slightly 
above atmospheric, close just as 
readily to seal against air leakage 
when pressure drops below atmos- 
pheric. As the heating system is 















Figs. 1 (left) and 2 (right) —Heating 

system steam pressure before and 

after the automatic air relief was 
installed 
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generally operated under vacuum except when starting 
in the morning, the air relief is sealed most of the time. 

It is possible that a water slug might come over’ into 
the air-relief system, a contingency which is provided 
for by the lower cap, which discharges it to a funnel and 
thence to the sewer. 

Figs. 1 and 2 show charts of heating system pressure 
before and after installation of the automatic relief. Fig. 
1 records a 15-deg. day, with steam turned on in the 
morning at 2-lb. gage. Pressure did not drop below 
atmospheric until 9.30 A.M. Fig. 2, on the contrary, 
shows a 23-deg. day, but even with a considerably lower 
outside temperature, heating system pressure stayed be- 


Flange plate reducer 


Fig. 3—Automatic air on end of horizontal. 
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low atmospheric except for two 15-min. periods in the 
morning and evening. The evening rise is abnormal, 
and need not be considered, as it was caused by a special 
need for higher pressure for a short time. Fig. 2 shows 
the heating system freed of air in the morning even 
while apparently under a slight vacuum. This is caused 
by the falling of sufficient condensation down the verti- 
cal return lines during heating up periods to raise the 
pressure and force air out of the relief valves. 

Before the relief valve was installed, steam was turned 
into the heating system in cold weather at 5 A.M. With 
the quicker heating under the present system, steam will 
probably not have to be turned on until an hour later. 
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In the shadow of the Alps, 51 miles of 
copper tubing underlie Basle’s 1'2- 
acre open-air skating rink. Extreme 
operating economy is obtained by stor- 
age of cold. Other features: multiple 
V-belt compressor drive for quiet, 
individual tube isolating connections 


KATING on thin ice has never been popular. 
Therefore, if thin ice is to be avoided on outdoor 
artificial rinks despite blazing sun or warm 

breezes, and the owner’s profits are still not to be frozen 
up, it behooves the designer to take considerable care. 
If he skates on thin ice, so do the skaters; if he assures 
the skaters ice that is too thick, the owner goes in the 
hole. 

Basle, Switzerland, planned a new skating rink, 
largest in Switzerland, probably largest in Europe. In- 
stead of the small differences between evaporating and 
liquefying temperatures of the refrigerating medium 
which are normally expected in this type of plant sup- 
plying refrigeration only in winter, the differences may 
really be quite large. This, plus the fact that the plant 
must run almost continuously and still economically 
through the warm days at the beginning and end of the 
season, led Sulzer Brothers, of Winterthur, who han- 
dled the job, to select 2-stage compressors. They re- 
quire less power under these conditions than do single- 
stage units. Two electrically-driven, horizontal, 2- 
stage, double-acting, 140-b.hp., Sulzer ammonia com- 
pressors were installed, each with a rated capacity of 
2,000,000 B.t.u. They have stepped pistons, piston rods 
kept tight by stuffing boxes, water-jacketed high-pres- 
sure cylinders, adjustable crosshead slippers moving in 
cylindrical guides, and working parts totally inclosed 
for dust and oil tightness. Since only the cylinder in- 
terior contains ammonia under pressure (against which 
the piston rod stuffing box acts), all moving parts are 
easily accessible. Lubrication is by a centralized force- 
feed system. 

The compressors are in a room under the grandstand. 
To avoid noise in the grandstand and nearby homes, 
V-belt drives were installed on the compressors. They 
have operated almost noiselessly so far. Ammonia 
vapor is cooled and liquefied in a totally inclosed 
counter-current condenser. The condenser is subdi- 
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Top—Headers with brine collectors and distributors 
during erection. Center—Three pumps for circulat- 
ing brine, and behind them the circulating water 


Bottom V-belts drive the two 2,000,000 
B.t.u.-per-hr. compressors quietly 


pumps. 


vided into a series of groups fitted over each other and 
working in parallel ; any group can be opened for clean- 
ing while the rest of the condenser stays in service. 
Water is individually controlled. 

Cooling water for the condensers is sent through two 
circulating pumps to a cooling tower nearby. This re- 
use of water avoids prohibitive expense, and the trick- 
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MAN-MADE ICE 


ling cooling tower with storage tank, from which water 
flows by gravity to the ammonia condenser, avoids the 
noise of a smaller, fan-cooled tower. 

Because of the sympathetic attitude of the rink man- 
agement, a number of innovations were permitted in the 
system which have made it a model of its kind. For 
example, much importance was placed upon having a 
cold-accumulating plant of great capacity—the longer 
the skating season and the harder the ice on special- 
event days, the greater the profits. At this rink, stor- 
age is attained by cooling the stock of brine in a 14,500- 
cu.ft. tank. The high-efficiency ammonia evaporator: 
are set into this tank. When brine temperature is 
lowered 18 deg., the quantity of cold accumulated is 
about equivalent to that produced by the two compres- 
sors operating at rated capacity for 4 hr. Thus, the 
cold accumulator can be charged during the night or 
early morning when current can be obtained at cheap 
rates and the quantity of cold required by the rink 
is low. 

When cold is accumulated in this manner, brine tem- 
perature may become much lower than that needed to 
insure best ice in the rink. Thus brine circulating tem- 
perature must be controllable independently of the ac- 
cumulator temperature. This has formerly required 
complicated individual adjustment of a number of cocks 
in the brine piping; at Basle it is done without guess- 
work by turning a single handwheel. This valve is in- 
stalled in the machine room with the cold brine circu- 
lating pumps and regulators for the pipe-network, thus 
centralizing control. 


The rink itself covers an area of 65,000 sq.ft., and 
is frozen by a network of 51 miles of copper tubing 
subdivided into three sections each 590 ft. long and 110 
ft. broad. Each section has its own flow and return 
pipes for brine, thus can be operated independently. 
This is extremely imporiant at the beginning and end of 
the season when days grow warmer and skaters fewer, 
with electricity costs increasing and revenue declining. 
In order to work the plant economically at such times, 
part of the rink is shut off, only a third or two-thirds, 
for example, being kept in skating condition. In each 
of the three sections also, the direction of brine flow 
can be reversed. Circulation is handled by three Sulzer 
centrifugal pumps. 

The pipes laid under the ice are of seamless cold- 
drawn copper instead of mild steel because at the time 
of purchase the price differential was not prohibitively 
great, particularly when copper’s infinitely greater re- 
sistance to corrosion was given due weight. Further, 
the copper retains its value as a raw material, while the 
mild steel is soon corroded and destroyed, and is then 
absolutely worthless. 

In order to obtain full benefit of copper’s resistance 
io corrosion, especial care was taken to insure absolutely 
correct joints. It was essential to avoid attack from 
brine, electrolytic action or changes in weather con- 
ditions. Soft soldering, ordinarily used for this work, 
has these disadvantages. So welded joints were used, 
of the same type as those used in steam boilers for pres- 
sures up to 2,000 lb. and temperatures of 750 deg. F. 
and higher. 

Particular attention was paid to the design of joints 
between the copper tubing and the brine distributing 
and collecting pieces. Rigid joints, which require spe- 
cial expansion bends in pipes or use of jute, rubber or 
other organic material as a packing, could not be used. 
Stuffing boxes were preferred to give the necessary 
play, each fitted with an opening lying opposite the end 
of the copper pipe and closed with a cap. Through 
these openings, any pipe could be lighted through and 
inspected to see that it was clear, and if necessary could 
be rinsed through separately or tested under pressure 
for leakage. 


ARE YOUR DIESELS MAINTENANCE HOUNDS? 


By PAUL M. THAYER 


ROBABLY the most discussed and least under- 
Pec item of diesel power plant costs is main- 

tenance. In making an estimate of the probable 
cost of producing power with a proposed diesel plant 
all items of operating cost are readily ascertainable with 
this one exception. Therefore, it is highly desirable to 
make as careful an analysis as possible to eliminate 
guesswork from the anticipated cost sheet as far as 
practicable. 

Many claim that maintenance should include not 
only the cost of all parts used as replacements, but the 
labor of installing them and the labor incident to rou- 
tine inspection, cleaning, etc. However this item of 
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cost is set up, design of the engine has a great deal to 
do with its magnitude. 

In too many instances the diesel designer goes at his 
task with the idea principally in mind that he must 
produce a design that can be manufactured at the low- 
est possible cost per horsepower, giving only secondary 
consideration to the cost of maintaining that engine in 
operation. Engines should be designed with econom- 
ical manufacture as a prime consideration, but low cost 
of repair parts and ease of making repairs should never 
be relegated to the background. 

Some years ago I made a careful analysis of the 
repairs sent out to a group of twenty large diesels oper- 
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ating in the Southwest. Lists were made of every 
invoice covering parts and material shipped out to these 
plants over a period of ten to twelve years; these items 
were all classified by engine part—fuel system, injec- 
tion air system, fuel valves, bearings, pistons, cylinder 
liners, etc. These were all summed up and grouped 
according to age of service and again according to load 
factor of the plant. The results were surprising, to say 
the least. It was apparent that certain plants had much 
more trouble with certain groups than did other plants, 
and there seemed to be no logic or reason to any of it. 
This brought out forcibly that other factors besides 
design had a bearing on the results; also, that certain 
designs which were highly successful under one set of 
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conditions gave unsatisfactory results under another. 

One point brought out was the relatively high per- 
centage spent for repairs of the high-pressure air sys- 
tem used for fuel injection. This ran from ten to over 
thirty per cent of the total amount of repairs furnished ; 
the percentage being greater on small units than on 
larger ones. This high-pressure air system also adds 
from five to fifteen per cent to first cost of the unit, 
again depending on the size. Thus the designer can 
reduce both first cost and maintenance cost by going 
to solid injection of fuel. There are a few instances 
where heavy fuel oil is available at a sufficiently lower 
figure than the lighter oils to more than offset this 
higher cost of maintenance, as well as the higher initial 
cost of the plant. 

Cylinder liners, piston rings, and cylinder heads all 
showed what appeared to be excessive replacement re- 
quirements. Cylinder heads in particular gave very 
poor performances in the early years of operation, but 
in the latter years their life had been increased from 
an average of less than 1,000 hr. to well over 20,000, 
with individual heads in satisfactory operation after 
40,000 hr. The change from cast-iron heads to cast steel 
was largely responsible for this improvement in results ; 
nevertheless, it is indicative of the importance of de- 
sign on cost of maintenance. 

Cylinder liners showed widely varying rates of wear, 
some plants showing ten times the wear of others. This 
indicates that there were other reasons for wearing out 
of cylinder walls than just material or design. At first 
this was attributed to faulty lubrication, and every 
variety and kind of lubricating oil was tried out with 
indifferent success. On further investigation it de- 
veloped that different grades of fuel oils were used in 
different plants, some of which ran very high in carbon 
residue and ash, also some engines were operating in 
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a desert country without any means of filtering the air. 
Finally, the cooling water was depositing scale in the 
water jackets. When some of these defects in plant 
design were corrected, the trouble largely disappeared. 

One engine with which I am familiar developed trou- 
ble with the gears driving the vertical shaft that, in 
turn, drove the cam shaft. There were many engines 
of this same type in service, none of which had ever 
given any particular trouble with these gears. But this 
one required three sets of gears in a little over two 
years. They showed signs of serious cutting, and the 
trouble was first laid to faulty lubrication. Different 
oils were tried and new oil pipes feeding directly into 
the mesh of the gears installed; none of these things 
showed results. Then it was thought that there was a 
critical vibration in the vertical shaft or the cam shaft, 
and tests were made to determine this point. Nothing 
showed up along these lines, nevertheless a heavier 
vertical shaft was installed and a flywheel was placed 
on the cam shaft. None of these remedies corrected 
the trouble. Then one day the designer decided to 
try to put on gears that had a different number of 
teeth in the lower set than in the upper set. There was 
no further evidence of undue wear. Undoubtedly the 
meshing of the upper and lower gears in unison set up 
a synchronous vibration that had very harmful results. 

Still another engine that came under my observation 
developed a lot of trouble with the lower step bearing 
on the vertical shaft driving the cam shaft. This engine 
was designed so that the vertical shaft could be placed 
on either side of the engine, and the engine itself made 
either right- or left-hand. This particular engine had 
the vertical shaft so placed that both the thrust of the 
gears and the weight of shaft was downwards, greatly 
adding to the work of the step bearing. The operators 
thought that a faultily laid out lubricating system was 
the real cause of their trouble.. They tried to correct 
it, with no results. The whole thing could have been 
avoided by running the engine the other way—purely 
a matter of design. 


Too Complicated 


A few years ago I made a study of the time required 
for routine inspection of different types of diesel 
engines of the same size. One 6-cyl. 4-cycle engine of 
600 hp. would require 600 man-hours per year to go 
over every part properly, whereas another engine of 
the same capacity, but of the 3-cyl., 2-cycle type would 
require only 240 man-hours for the same work. 

Examples of this kind can be given without end, 
cases where an engine or plant designer failed to avoid 
certain trouble or forgot to investigate the actual con- 
ditions under which the plant would have to operate. 

It is vitally important that anyone responsible for 
the design of a diesel engine or a diesel engine plant 
consider the question of maintenance of that engine or 
plant when he decides on the final layout. This is 
especially true in view of the present decided trend 
toward concentration of large powers in small high- 
speed units; the old figures obtained from plants con- 
taining heavy-duty, slow-speed units, expressed in per 
cent of first cost, will not do at all for these newest 
types. Time alone can determine what their main- 
tenance costs will be. It is a safe bet that these main- 
tenance costs can be greatly reduced by providing clean 
air, cooling water free from scale-forming properties, 
and proper purification of both fuel and lubricating oil. 
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OILING MADE AUTOMATIC 
ON FREE-WHEELING CLUTCHES 


By C. L. ALEXANDER 


driven, motors being direct-connected through 

gear-type flexible couplings on one side, and 
steam-turbine and gear units driving at the other side 
through automatic or over-running clutches. But in- 
adequate lubrication of the clutches gave us trouble 
from the moment the set-up, Fig. 1, ‘was started. We 
tried intermittent lubrication by grease gun with various 
oils. That didn’t work either, so we decided to design 
an oiler that would give constant, uniform supply and 
that would free itself automatically when the turbine 
was started. 

With the clutch taken apart, we found that lubrica- 
tion could best be applied to the bronze hub bushings, A 
and A, Fig. 2, about 30 deg. above the horizontal diame- 
ter of the shaft, as at B. The hub center is normally 
at rest, for the turbine is used for emergency drive 
only. For this reason, three points of oiling are used 
and the hub is rotated 120 deg. every 24 hr. This tends 
to equalize wear on the hub and bushings. 

Although the diagram, Fig. 2, is self explanatory, 
there are a few special points about the installation that 
should be mentioned. The oiler is mounted on a tube 
passing through a pivoted block D supported by a plate 
extending from the top of the reduction-gear housing. 
A spring on the oiler tube below the pivot block pre- 
vents overstressing of pipe E when the oiler is set. The 


() forced- and induced-draft fans are dual 










Fig. 1 (Above) —Set-up of in- 
duced-draft fan driven by turbine 
and gear reduction and through 
free-wheeling clutch or by motor 
through flexible coupling. With 
simple oiling, this arrangement 
gave trouble 


Fig. 2 (Right)—Section through 
the over-running or free-wheeling 
clutch, showing the special oiling 
device developed to meet the 
specific conditions 
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pipes are also stayed by the light ring F. Machined 
surfaces are provided on the outer ends of the standard 
4-in. 45-deg. elbows on the end of pipe E to fit into the 
conical end of the oiler tube, thus providing a dust-proof 
connection. 

The two pipes not in use are sealed by leather washers 
and capscrews. Counterweight W is suspended from 
pivot block D to tip the oiler off vertical as soon as 
the steam-driven half of the clutch moves. The oiler 
must, of course, be reset after each run of the turbine. 











Novel Dutch Ash Catcher—Dutch experiments with 
an ash catcher of Netherland origin have shown in- 
teresting results. An Economic and Trade Report of 
the Dutch Institute for Fuel Economy, sent to Power 
by the Machinery & Agricultural Implements Division, 
Department of Commerce, reads: 

“Investigation of an ash catcher of Netherland 
origin, partly filled with water, through which spiral 
blades revolve on a rotating axle, moisten and catch 
the ash floating in the air. The catcher was placed 
behind a Lancashire boiler with a heating surface of 
537 square feet and in which fine anthracite and 
pressed coal were used as a fuel, in the proportion of 
3 to 1. Per hour 305 lb. of fuel were consumed. 
The catcher consumed 3,036 Ib. of water, in which 6.6 lb. 
of ash were found. 

“Tt was found that slightly over 50 per cent of the 
ash taken from the flue before the catcher, remained on 
a fine screen (400 meshes per square millimeter). 
Only 6 per cent of the ash after the catcher remained 
on the sieve.” 
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REPLACE, DON'T REPAIR 
AND YOU'LL SAVE PUMP MONEY 


By FRANK A. KRISTAL 


Mechanical Enginecr, New York, N. Y. 


New pumps sometimes pay for 

themselves in less than a year 

by cutting power costs. Occa- 

sionally, new pumps cost only a 

fraction more than thorough 

repair of the old ones. It will 
pay you to investigate. 





Two fresh-water supply pumps driven by 250-hp. 1,800-r.p.m. synchronous motors 


REAT improvements have been made in pumps, 
G particularly the centrifugal types, during the 

last ten or fifteen years. These improvements 
are so outstanding that they make it economical to re- 
place old pumps with new ones in many installations. 
Comparison of efficiency of old and new centrifugal 
pumps shows that the power saving possible will soon 
pay for new pumps. 

Fig. 1 shows characteristic curves of a 6-in., single- 
stage, double-suction, centrifugal pump supplied by 
one manufacturer as standard equipment ten years ago 
and those for a modern pump of the same manufac- 
turer for similar conditions. Each pump is rated at 
1,300 g.p.m. against a 200-ft. head when operating at 
1,750 r.p.m. 

The old pump has an efficiency of 73 per cent when 
operating under rated conditions and requires 90.3 hp. 
to drive it. The new pump gives an efficiency of 84 
per cent and requires only 78.5 hp., an 11 per cent in- 
crease in efficiency with a 13 per cent reduction in 
power. This is a power saving of 8.85 kw.-hr. for 
each hour that the new pump operates. 

Assuming a power cost of 2c. per kw.-hr. and 3,000 
hr. operation per year, the saving in power cost would 
be 8.85 & 3,000 « 0.02 = $531. Since the new pump 
costs under $700, it will pay for itself in less than a 
year and a half. 


Efficiency Up 16 Per Cent 


Characteristic curves of another manufacturer’s 
pump, tested in 1926, compared with those of a pump 
built in 1932, and tested under similar conditions, are 
given in Fig. 2. Each pump was designed for 4,000 
g.p.m. against 194 ft. total head. The old pump has 
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75 per cent efficiency, the new 91 per cent, an improve- 
ment of 16 per cent. 

The new pump shows a power saving of approxi- 
mately 32 kw.-hr. per hour of operation. If operated 
under the conditions given for the pumps of Fig. 1, a 
saving of $1,920 per year will result. To savings due 
to higher efficiency of the new pump should be added 
those from reduced maintenance costs and higher sus- 
tained efficiency. All these make an investment in the 
new pump unusually attractive. 


Improved Design 


A report of the chief engineer, U. S. Reclamation 
District No. 1500, to the board of trustees is an out- 
standing example of reduction in pumping cost that 
may be made by modernizing. Average power cost 
per year to operate the old plant from June, 1926, to 
June, 1929, was $47,491. A new plant went into serv- 
ice on the latter date. During its first two years’ opera- 
tion power costs were reduced a total of $62,593.81. 
This represents a large part of the total investment of 
$70,000 for the new plant. 

Fifteen years ago small capacity against high head 
required using either a reciprocating pump or a multi- 
stage centrifugal operating at a comparatively low 
speed. Such applications, for heads up to several hun- 
dred feet, now can be readily served by high-speed 
single-stage units. Fig. 3 gives characteristic curves 
for a turbine pump rated at 60 g.p.m. against a 200-ft. 
head at 1,750 r.p.m. Such pumps are available in 
capacities of from 0.5 to 350 g.p.m. and for heads up 
to 300 ft. in a single stage. 

High efficiency of centrifugal pumps has been ob- 
tained by improved designs of impellers, better propor- 
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tioned water passages, suction and discharge nozzles. 
Combined with their higher efficiency, new designs of 
centrifugal pumps are superior mechanically to older 
types. Bronze and other materials now used in con- 
struction resist wear and corrosion better and also con- 
tribute to superior performance. 

Since operating costs of a pump during its life may 
be many times its first cost, it is important that pumps 
be selected that have high efficiency and that will main- 
tain their efficiency over a long period. Materials in 
well-designed pumps are selected with this object in 
view. Modern pumps are more readily accessible than 
earlier designs, and this promotes their reliability. A 
pump that can be easily taken apart for inspection is 
more likely to be kept in good condition than one diffi- 
cult to get into. 

Present-day pumps usually run at higher speeds, 
have fewer stages for a given head and are more simple 
in construction than their predecessors. ‘This results 
in more accurate machining and lower first cost for the 
pump and for spare parts when required. Recently, 
when I discussed this feature with the sales manager 
of a large pump company it developed that frequently 
a new pump will cost less than a rotating element for 
a pump 15 yr. old. 

Whenever old pumps require extensive repairs, care- 
ful consideration should be given to replacement. Their 
repair cost is a credit if a new pump is purchased, 
which combined with better performance of the latter 
makes its purchase doubly attractive. A recent price 
made on two new pumps to replace two old ones that 
had to be repaired, was only slightly higher than a 
quotation for repairing the old units. The old units 
each comprised a separate pump and motor coupled 
together on a bedplate and ran at 1,750 r.p.m. Pump 
and motor are built as a unit in the new design for a 
speed of 3,525 r.p.m., consequently their dimensions are 
much smaller than those of the pumps they are to 
replace. Because of their superior performance, the 
new pumps require 3-hp. motors to drive them, as 
compared with 5-hp. motors installed to operate the old 
pumps. 


For Special Service 


For special services, such as handling materials, 
modern centrifugal pumps are superior to older designs. 
For example, in pulp-and-paper manufacturing new 
centrifugal stock pumps have 10 to 15 per cent higher 
efficiency than old types still in use. Besides a large 
increase in efficiency with new stock pumps, they are 
decidedly more accessible and less likely to clog, are 
easier to clean, have few parts to replace and have 
lower first and maintenance costs for a given size. The 
new pumps will also handle a higher percentage of 
stock than the older types. 

For sewage work early designs of centrifugal pumps 
were practically the same as those used for pumping 
water, except they were oversize units with slow-speed 
impellers to prevent clogging. Such pumps were not 
only difficult to inspect and repair but had low eff- 
ciency, usually below 60 per cent. Modern sewage 
pumps are specially designed for the service. They 
have non-clogging impellers with large clearances to 
pass solids. Handholes are provided at the suction for 
easy inspection and cleaning. They have 10 to 15 per 
cent better efficiency and are designed to avoid the fre- 
quent and expensive repairs prevalent with old designs. 
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Reciprocating pumps in good condition have a high 
efficiency. When they are steam driven and exhaust 
to atmosphere they may be expensive to operate. 
Where these conditions exist, economic reasons are just 
as favorable for replacing them with a motor-driven 
reciprocating or a centrifugal type as they are for re- 
placing an old centrifugal unit. 

Probably no piece of equipment in a plant offers 
greater possibilities for return on its investment than 
does replacing an old pump with a new one. Engineers 
may point with pride to the old pump that has been 
in service for 20 years and still gives a good account of 
itself. As a sound business proposition, however, it 
may be far more economical to junk the old pump and 
install a new one. 

The author gratefully acknowledges assistance ren- 
dered in preparation of this article by Allis-Chalmers 
Mfg. Co.; Byron Jackson Pump Mfg. Co.; American 
Well W orks, Westco Pump Co.; and Weinman Pump 
Mfg. Co. 


Fig. 1—Characteristic curves for a new and an old 
1,300-g.p.m. pump for 200-ft. head. Fig. 2— 
Characteristic curves for a new and an old 4,000- 
g.p.m. pump for 194 ft. head. Fig. 3—Char- 


acteristic curves for a modern turbine pump rated 
at 60 g.p.m. against a 200-ft. head 
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DRAFT-GAGE CONNECTIONS 






THAT PREVENT TROUBLE 


By CHARLES C. PHELPS 


ways that invite difficulties, especially from soot 

stoppage. This can be avoided easily by care 
in laying out the lines. Where the furnace-draft line 
penetrates the boiler side wall, the pipe should be 
0.75 or 1 in. in diameter with a tee on its outer end. 
The center connection of the tee should point upward, 
with a plug in its outer end for cleaning, as in Fig. 1. 
As there is practically no flow in draft-gage connect- 
ing lines, the main line to the gage need be no larger 
than 4-in. standard iron pipe. This line connects to a 
bushing in the center outlet of the tee as shown. Such 
an arrangement prevents soot and cinders from enter- 
ing the 4-in. line, which would be the case if its line 
ran downward from the tee. The line running through 
the furnace wall clears the inner surface by 2 to 3 in. 


] ) ees seins connections are often made in 


---/g-in, iron pipe to gage 







/-in. pipe ~__ 


/ lin. tee 
/ 





-- Clean- out plug 





(A—< 4-in iron pipe fo gage 










--~ 4g-in. iron pipe 
FIG.1 





B< - Clean-out plug 
Flexible metal tubing oti “ie 
\ “Grouting 








\ 
‘Sleeve, !/44-in. iron pipe 


F1G.3 





Figs. 1 to 3—-Methods of making draft-gage 
connections 


to prevent burning or collapsing of the end of the 
pipe. The inner end of the hole in the furnace lining 
may be flared, as in Fig. 1, to prevent cinders from 
entering the draft line. 

Fig. 2 shows a somewhat similar arrangement, but 
with a 3-in. draft pipe placed within a piece of 14-in. 
iron pipe. The space between the two pipes is filled 
with mortar or other suitable material. Where the line 
to the gage is long, ;;-in. copper tubing may be pref- 
erable to iron pipe, because of the ease of erecting 
it and keeping it tight. 

Usually furnace draft is measured at a point near the 
center line of the furnace proper. With locomotive- 
type boilers, which have a water leg, it is sometimes 
difficult to make a suitable connection into the fur- 
nace. When a new boiler of this type is bought, it 
may be ordered with a draft pipe extending through 
the water leg to the furnace. Sometimes it is possible 
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to use a hollow stay-bolt for the draft connection. 
Where neither of these arrangements is feasible, a 
piece of flexible metal hose through a hole in the firing 
door may serve for the connection, Fig. 3. 


Use Smaller. Pipes 


When connecting draft or pressure lines to ducts, 
windbox zones, exit-gas passages, etc., smaller pipes 
may be used than for the furnace reading, because 
such lines are less subject to soot stoppage. Pipes 
% in. in diameter may be used for such connections and 
should extend preferably about one-quarter way across 
the gas or air passages, or into the passage for at 
least several inches. Aspirating or pressure effects at 
such points, which result in false readings, may be 
avoided by placing the pipes so that they are about at 
right angles to the direction of gas or air motion. 

To prevent possible entrapment of condensate in 
cold boiler rooms, the piping should slope slightly 
toward the draft passage. When the gage is con- 
nected, care should be taken not to make the connec- 
tion so rigid that it may force the gage out of plumb 
and cause an error in the reading. Sometimes a short 
bent piece of tubing connecting the gage and draft 
pipe will prevent such strains. 

Each connection should be provided with a non- 
sticking shut-off cock near the gage, for checking zero. 
When such cocks are omitted, the line must be dis- 
connected to check for zero, a bothersome procedure. 











1,300-Ib. Boilers Show High Availability—Further 
proof that the availability factors of high-pressure in- 
stallations, when properly designed, are as good as those 
of moderate pressure, is to be found in the record of 
Boiler Room No. 3 at Lakeside Station of the Milwaukee 
Railway & Light Co. This boiler room contains four 
units operating at 1,300 lb. steam pressure and 750 deg. 
F. steam temperature. The first unit was installed in 
1926 and the others in 1929 and 1930. Disregarding 
the first unit, which because of the superheat and reheat 
arrangement is slightly less flexible, the average avail- 
ability for the three later units for the year 1933 was 98.1 
per cent. The number of times these boilers were banked 
during the year were, respectively, 224, 230 and 233, and 
of the time the units were actually out of service only 
about 60 per cent was chargeable to maintenance. 

These units are of the bent-tube type, rated at 250,000 
lb. of steam per hr. but operated at times up to as high as 
350,000 Ib. They are fitted with radiant-type super- 
heaters and fired with a bin-and-feeder pulverized coal 
system, with the mills directly in front of the boilers: 
and coal dried in the mills by waste flue gases. 
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SURFACES smooth as glass and 
areas of welded stainless-steel armor 
this sleek, 42,500-hp. Safe-Harbor 
runner against its arch-enemy, cavi- 
tation. The profiler at right milled 
the five cast-steel blades, the first 
time such methods have been used 
in the United States. A tracer on 
the full-size template above guides 
the cutter across a blade mounted 
below. Before machining, stainless 
steel is welded into chipped-out 
sections along the blade periphery, 
the outer under edge, in a large 
area beneath the trailing edge and in 
a triangular section on the upper 
entering edge. Some of the welded 
areas and polished surfaces show up 
in the photograph below 


* 


Photographs courtesy 
S. Morgan Smith Company 
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. . . the five industrial power engineers who discussed so 

ably for you the functions of the power executive. They 

speak from a rich background of experience. We'd 

like to have you meet and talk with them personally, but 
failing that—here they are 


ORN in Dover, N. J., in 1877, F. M. 

Gibson was graduated in turn from 
Stevens Preparatory School and Stevens 
Institute, from the latter with a degree of 
M.E. in 1901. As a student Mr. Gibson 
was a good athlete, the studies in which 
he excelled being football, baseball and 
lacrosse. * * * After graduation he spent 
two years in the Chief Engineer’s Office, 
Cambria Steel Co., then two years with 
San Carlos Copper Co. in Mexico. 1905 
found him back in New Jersey as fore- 
man engineer for American Sugar Refin- 
ing Co. In 1910, the company promoted him to plant engi- 
neer of the Boston plant. Seventeen years later he returned 
to Brooklyn to take his present ‘‘sweet’’ job—plant engineer 
of the Brooklyn, N. Y., plant of American Sugar Refining Co. 
* * * Mr. Gibson’s society activities make a sizable biography 
in themselves. He helped organize the Plant Engineers’ Club 
of Boston and served several years as its president, served one 
year as chairman of the Affiliated Technical Societies of Bos- 
ton (now known as the Engineering Societies of New England) . 





F. M. GIBSON 


“Responsibilities and Men”’—Paye 650 


As chairman of the A.S.M.E. Boiler Code 
Committee Sub-committee on Care of 
Power Boilers in Service, he helped to write 
the code on that subject. He ‘“‘put over” 
the first Industrial Power Session at an 
A.S.M.E. annual meeting and was the first 
plant engineer (so far as we are aware) 
to serve on the executive committee of the 
A.S.M.E. Power Division. A member of 
the committee for six years, he was also 
its chairman for a year. He organized the 
Industrial Power Group, is a member of the 
joint committee of the A.S.M.E. and the 
A.| M.E. for determining standard values of fuels, and is acting 
chairman of the Joint Engineering Committee on Public Affairs 
in the New York District. He has written several articles for 
Power and Industrial Engineering. * In spite of all this, 
or perhaps because of it, Mr. Gibson still is fond of athletics 
(his pet sport today is surf bathing) and is a member of the 
Executive Committee of the Stevens Institute Alumni Associa- 
tion. A good story will find him a ready listener, a good 
smoke a willing puffer. 


, F 


HE fine art of writing should come 

natural to J]. Howard Cather, for he is a 
cousin of Willa Cather, famous authoress 
(Have you read her ‘‘Death Comes to the 
Archbishop” and ‘“‘A Lost Lady’’?) ‘and 
both were born in the little town of Red 
Cloud, Nebraska. It is hinted that when 
J. Howard was a likely lad of three or 
four, he was taken in tow by _ the 
authoress-to-be. Possibly his rebellion ld 
against this literary dictatorship drove him 
into engineering in self defense. But one’s 
blood cannot be denied so completely, so 
Mr. Cather supplies power to an industry which has been a 
godsend to authors, and now even has consented reluctantly 
to become a co-author himself. Mr. Cather early chose that 
exact science, engineering, for his work. With the exception of 
a short period of service as a first lieutenant of engineers dur- 
ing the World War, he has been with the Engineering and 
Power Departments of Eastman Kodak Company for 22 years— 
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in fact, ever since his graduation from 
Massachusetts Institute of Technology in 
1912. Today he is assistant superinten- 
dent in charge of the Power Department 
of the Kodak Park Works at Rochester, 
N. Y. When you drop into the neighbor- 
hood movie to see Mae West, Clara Bow, 
or what-have-you, the chances are nine to 
one that the celluloid and emulsion which 
bring Hollywood to your doorstep were 
processed by heat, power and refrigeration 
generated and distributed under Mr. 
Cather’s watchful eye and accounted for 
by his scores of recording instruments and model cost-keeping 
system. Remarkable for the size of its refrigerating and water- 
pumping units, this plant has been selling a somewhat larger 
amount of power each winter to the local utility than it pur- 
chases during the summer. * Mr. Cather is a member 
of the American Society of Mechanical Engineers and the 
American Society of Refrigerating Engineers. 
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ICENSED engineer, inventor, author, 
amateur astronomer, A.S.M.E. mem- 
ber, exceptionally able musician, Edward 
H. Barry is Supervisor of power for West 
Virginia Pulp and Paper Company, in 
charge of design and construction of power 
plants. Responsible for efficient genera- 
tion and utilization of steam and power 
in the many plants of his company, he 
daily faces problems in heat balance, de- 
sign of regulating and control devices, con- 
ditioning of boiler water, providing of 
clean steam, supervision of power cost ac- 
counting. His inventions include regulating devices for steam 
turbines, boilers and auxiliaries, a recently patented water- 
circulation control system for boilers. * * * A B.A. and a B.S. 
from Harvard and an S.B. from M.I.T. were followed by a 
period of designing jute machinery, selling power equipment, 
Army machine gun expert, Navy lieutenant and teacher. After 
the War, he became assistant superintendent of Buffalo Weav- 
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ing & Belting Co., where his penchant for 
inventing showed up in improvements to 
textile machinery, then on to become 
manager for a big button manufacturer in 
the West. He became associated with his 
present firm in 1927. * One out- 
standing work which he designed and 
supervised is the installation of two large 
steam-generating units at his company’s 
Covington, Va., and Luke, Md., mills. 
These are both built for more than 600 Ib. 
pressure and 700 deg. total steam tem- 
perature and are capable of producing 
almost a half million pounds of steam an hour. One has a 
slag-tap furnace, and the two are perhaps the largest units in 
the country to be placed in operation in 1934. * * * All 
of Mr. Barry’s activities are not confined to his profession. 
He has constructed his own 6-in. reflecting telescope, is author 
of a standard treatise on 3-cushion billiards, co-discoverer with 
Dr. E. M. Frankel of a new process for silvering optical glass. 
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AND of the Midnight Sun and the Vik- 
ings, Norway is also the birthplace of 
Alfred J. Vaksdal, plant engineer, Corning 
Glass Works. Graduated from Bergen 
High School and in 1907 from Horten 
Tekniske Skole in marine engineering, Mr. 
Vaksdal spent three years with Thune’s 
Mekaniske Verkstad, one in the shop, two 
designing hydraulic power machinery. 
* In 1910, he sought his fortune in 
America, first going to Chicago as a de- 
signer of steam specialties, tools, laundry 
and brewing machines. Five years later 
he laid out a garbage reduction plant for the city. During 
1916 to 1919 he was chief engineer for American Briquet 
and American Wood Reduction Companies. 1919 found him 
in business for himself, designing power house, producer plant, 
and other buildings for the Southern Division of Corning Glass 
at Kingsport, Tenn. The next year he went to work for that 
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company as mechanical superintendent 
In 1923, he was transferred to the Corn- 
ing, N. Y., plant as plant engineer in 
charge of engineering, construction and 
maintenance as well as power house opera- 
tion. In this position, Mr. Vaksdal is 
responsible for the spending of upwards of 
a million dollars a year in payrolls, ma- 
terials consumed, and so on. * * * In 
his eleven years at Corning, he has vastly 
improved the operation of the power plant 
and has built office buildings, a tubing 
plant, a clay plant, rebuilt a clubhouse, 
and expanded the company’s Rhode Island Division, this con- 
struction again running over the million mark. Recently he 
converted all glass-melting and other furnaces of the company 
from coal and oil firing to natural-gas firing. All this work 
has given him a rich background of experience with costs and 
with that power bugaboo—maintenance. 


vvyv 


FFECTIVE side-kick of Alfred Vaksdal, 

Frederick Kriger also does his bit on 
the article ‘‘Manage Maintenance.” He 
is likewise a member of the New York 
State Society of Professional Engineers and 
the American Society of Mechanical Engi- 
neers, as well as co-author of several other 
technical articles. * * Born Sept. 16, 
1899, Frederick Kriger grew up in Corn- 
ing, went to school and the Free Academy 
there, on to two years of chemical engi- 
neering courses at Rensselaer Polytech- 
nic Institute, then into the Student Army 
Training Corps. Finally he graduated with the degree of 
B.C.E. from Ohio State University in 1923. * * * His practi- 
cal training included drill press and machine operator for 
Ingersoll-Rand Company, rodman and chainman with the City 
of Corning Dept. of Public Works, finally as laboratory assist- 
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ant on fuel and raw material analysis for 
Corning Glass Works. * * Robert O 
Hayt, consulting engineer of Corning, used 
Mr. Kriger for two years on topographic 
and hydraulic surveying and drafting, act- 
ing in the field as chief of party, design- 
ing and operating a stone-crushing plant, 
a municipal water works, sewage disposal 
plants. 1925 found him back again with 
Corning Glass, first as structural designer, 
estimating alterations and new construc- 
tion, plant and departmental layouts, 
safety and _ fire protection, studying 
economics of changes. In 1928 Mr. Vaksdal made him as- 
sistant plant engineer, working on maintenance, construction, 
power services and plant services from estimates and design to 
completion. His superior considers him a very able engineer, 
his greatest contribution being his work with maintenance. 
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Since 1928, this paper mill has 
been modernizing, with a con- 
sistent eye to the future while 
meeting immediate power plant 
needs. The result is a power 
plant that is up to date, flexible, 
economical and that can be in- 
creased in capacity easily as need 
requires 


FORT HOWARD PAPER 


ROGRESSIVE modernization and expansion, 
Pr the needs of the future constantly in view— 

that is the story of the success of the power-plant 
installation of Fort Howard Paper Co., Green Bay, Wis. 
Originally this plant, which makes tissue paper, had two 
paper machines. Power was purchased, steam generated 
for paper mill drives and for drying. 

In 1928, the original four h.r.t. boilers were supple- 
mented with a 5,000-sq.ft., 300-lb., underfeed-stoker 
fired, bent-tube boiler in a new boiler house. The build- 
ing, constructed to house two boilers, included a 9x190- 
ft. concrete stack. 

In 1929, a 1,500-kw. extraction turbine was put into 
a turbine room built onto the boiler house. At that time, 
building and piping system were arranged for two main 
turbines, the space for the second unit being utilized 
temporarily for a 100-kw. non-condensing turbine to 
furnish current when the mill was not in operation. 

In 1930, a second 7,000-sq.ft., 425-lb. boiler was in- 
stalled to carry normal full plant load. Both boilers are 
fired by 6-retort underfeed stokers with power dumps; 
the second boiler has a water-cooled bridge wall. 

When the first turbine was put in, electric load was 
1,100 to 1,200 kw., and total steam load was readily 
handled by No. 2 boiler. But addition of a third paper 
machine and increased business raised electrical load to 
1,600 to 1,700 kw., with steam demand beyond the eco- 
nomical operating point of the main unit. 


New Boiler 


In the fall of 1933, a third boiler was added, of the 
same section as No. 2, but with furnace width increased 
to 164 ft. and heating surface to 10,000 sq.ft. The firing 


December, 1934 —POWER 















A 20-ft. basement 
permits the same 
truck to deliver coal and 
remove ashes from the 
hopper below the grinders 
















floor of the extension built to house this boiler was 
raised 5 ft. above that of the original plant, thus giving 
a basement 20 ft. high, floor to floor. This permits a 
clinker grinder and hopper emptying directly into trucks. 
The new coal bunker, an extension of the old one, is 
served by the same elevator and distributor. Stack draft 
is ample for present loads but space permits future in- 
stallation of an economizer or air preheater with induced- 
draft fan. 

Boiler No. 3, put on the line in May, with its stoker 
and superheater, is designed for an ultimate output of 
100,000 Ib. of steam per hr. at 420 Ib. pressure and 600 
deg. F. Superheater elements can be added to bring 
temperature to 700 deg. This boiler has block-faced 
side water walls, extending 34 ft. above the grate. The 
bridge wall screen extends to the bottom of the ashpit. 
A single-pass baffle has proved most satisfactory in serv- 
ice, giving greatly reduced friction through the tubes, 
while maintaining low flue-gas temperatures. Load on 
the boiler has so far not been over 150 to 175 per cent 
of rating, and under these conditions the unit starts with 
efficiencies of better than 80 per cent. Results have been 
so satisfactory that No. 2 boiler has been remodeled to 
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6"pop valve vent. 


Coal bunker 
Approx, 
100 tons 





No. 3 boiler is a 10,000-sq.ft. 
unit with partial water walls 


The floor of the new section 
is 5 ft. above that of the old 


correspond as nearly as possible with No. 3 in baffling. 

The stoker on the new unit is driven by a constant- 
speed motor through a hydraulic drive. The clinker 
rolls are also hydraulically driven. Coal is delivered to 
the boiler by a weigh larry, and steam is measured by a 
flow meter checked by a Venturi-type meter in the 
feedline. 


Forced-Draft Fan 


A forced-draft fan with variable-speed motor supplies 
boilers No. 1 and No. 2, with automatic control of wind- 
box dampers. The fan for boiler No. 3 is driven by a 
constant-speed motor with automatic control on fan inlet 
dampers only. Automatic controls operate all outlet 
dampers and the hydraulic speed variator of the stoker 
drive on boiler No. 3. 

Two centrifugal main feed pumps (one turbine driven, 
the other motor driven) are supplemented by a smaller 
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duplex for Sunday use. Feedwater is 
chemically conditioned, so successfully 
that tubes have not been turbined to date. 

Coal is received by barge and moved by 
truck to the foot of the elevator delivering 
it to the overhead bunkers. The same 
truck removes ashes from the hoppers 
under the clinker grinders. West Virginia 
and Pennsylvania coals are burned. 

Recent improvements, made along the 
lines laid out by the consulting engineers 
at the time of the original turbine installa- 
tion, have been made without interfering 
with plant operation. Boiler-plant ar- 
rangement has been changed only slightly, 
the building and piping simply being ex- 
tended to provide for a third boiler. All 
main steam piping now has steel fittings 
without gaskets, joints being sealed by 
welding. Feed piping, where not welded, 
has forged ends with male and female 
flanges. Blow-off piping is generally 
welded from the flanged valves at the boil- 
ers. All the more recent piping is seamless 
steel tube. 


New Turbine 


The 400-lb., 3,000-kw. condensing tur- 
bine is designed for automatic extraction 
at pressures of 100 Ib. and 35-40 Ib., and to 
bleed at 5 lb. 100 Ib. is not being used at 
present ; 35-40-Ib. bled steam supplies the 
paper machine; 5-Ib. steam will take care 
of building heating, except in extreme 
weather. Water rate of the unit at full 
load, without extraction, is 12 lb. per 
kw.-hr., while first-stage construction per- 
mits maximum throttle flow of 85,000 Ib. 
per hr. 
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Both turbines have divided-waterbox surface con- 
densers, the smaller with 1,500 sq.ft. of surface, the 
larger 3,000. Each has its own circulating pump and 
the design provides for a second 2,400-g.p.m. circulating 
pump for the larger unit should electrical loads increase 
out of proportion to the quantity of steam extracted. 
Both condensers have duplicate discharge piping, so that 
in summer all condenser water goes to waste, in winter 
to the mill. 

Current from the new generator is taken by bus to 
the circuit breaker on the basement board. This board 
carries only circuit breakers and their disconnects, the 
control board in the turbine room above carrying the 
instruments and operating switches for the main board. 
Space is available on both boards for whatever additional 
equipment may be required. The bus work has five 
4xi-in. bars on each polarity, each bar direct to the 
6-pole (each 2,500-amp. capacity) air circuit breaker, 
solenoid operated and controlled from the pilot switch 
above. 

Power for paper machines No. 1 and No. 2 is gener- 
ated in the turbine room by two 200-kw. variable-voltage 
d.c. generators driven by a 600-hp. synchronous motor. 
This synchronous motor serves to a considerable extent 
in power factor correction, maintaining p.f. at the switch- 
board over 90 per cent ordinarily. This permits of 
generator operation nearly up to the ampere rating. 


Unanticipatable Demana 


In a plant of this kind the output of the power house 
is mainly current to operate production machinery and 
steam to dry paper. The ratio of heat to power load is 
not determinate. The quantity of steam required for 
the dryers of a paper machine is probably in fairly con- 
stant proportion to the power required as long as the 
grade of paper is not changed. But the power used in 
preparing the raw material, and that required for con- 
verting the paper after it is made cannot be predicted 
in advance. In this plant, more power is now required 


Turbine room, and (below) boiler detail 
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PRINCIPAL POWER EQUIPMENT 
Fort Howard Paper Company 


Turbines—One 3,000-kw. 440-volt, double ex- 
traction condensing and one 1500-kw. single 


automatic extraction condensing ......General Electric Co. 
Condensers and Auxiliaries ...........000- Foster Wheeler Co. 
Boiler—Stirling type, 10,000 sq.ft., 425 lb. de- 

EEE SS Aer ee Babcock & Wilcox Co. 
oa Eee ri eee Babcock & Wilcox Co. 


Stoker—9-retort, 29-tuyere, 234-sq.ft. project- 
ing area with 18 in. crusher rolls and Hele- 
Shaw drive for stoker and rolls ... American Engineering Co. 


ES Se ee eto ee Superheater Co. 
TEEIOLUIDE cece kcccccsces National Power Construction Co. 
TIDES, cece tccceceseoseeneceeceewns -Wm, A. Pope Co. 
TMG DP ICCINGD 6 <cccccceecccccceedevcene eeeeee-Crane Co, 
eT eee en ere eee Smith-Totman Co. 
Bleeder and Atmospheric Relief Valves ....Davis Regulator Co. 
POEIELVOR, 6 .6o6 cc cesscececes Crosby Steam Gauge & Valve Co. 
PE VONGOO ci ccGeaceeeo ese eerseee Cus Yarnall-Waring Co. 
Feed Pumps (Centrifugal) ......... DeLaval Steam Turbine Co. 
PE ETTITATS DANEUGM 6.6 0r6's 6 dic c'c « adie de Bie thee General Electric Co. 
MIRE. cuin's Veibiea os + vie &a0sl6 cleans Geld © Beaumont Birch Co. 


Forced-Draft Fan—36,000 c.f.m. at 6-in. SP...Clarage Fan Co, 
Soot Blowers and Water Column, Diamond Power Specialty Corp. 


SE SEOMUMMEOD occ sce cceecceceséeeewves Bailey Meter Co. 
INE oid d)4, 0 6-4 00:60. 0:6 0 4646s ee eee eeee Bailey Meter Co. 
Weigh Larry, Coal, and Soot Gates ........eee0e- Link-Belt Co. 
Coal-Conveying Equipment ..........seeeeees Jeffery Mfg. Co. 
Boiler house bixtension Roof .........eeeeees M. H. Detrick Co. 
POGG- Water TIGAtMent ...cvcccccccccccccece Hall Laboratories 
Building Construction ...cccccccccccccccvcccccccces Selmer Co. 
Structural Steel ...ccsecccccccvce Wisconsin Bridge & Iron Co. 
UGG ene PIGS WORK. 06.0 Wiicccadwce Wisconsin Fabricating Co. 
Switchboard Construction ..Marquette Electric Switchboard Co. 
CIPGUIC EAPGAMOIS 2.0 cc ccc ccccccccces I. T. E. Circuit Breaker Co. 











than could be furnished by non-condensing turbines ex- 
hausting to process. Ample water is available, so con- 
densing extraction turbines are used. 

Extraction pressure for the main process varies with 
the quality of paper. For the output of Fort Howard, 
the pressure required is 35 to 40 lb. at the turbine outlet. 
The throttle pressure of 400 lb. gives maximum power 
output with the selected extraction system and reasonable 
investment in boiler and turbine. Total temperature 
of the superheated steam is governed largely by extrac- 
tion pressure in its relation to throttle pressure. With 
an inlet temperature of 600 deg., extraction steam is 
slightly superheated, but the superheat is fairly well dis- 
sipated by the time the steam reaches the dryers. 


Power House 


A few notes on the power house itself may be of inter- 
est. The building is brick, with concrete walls and roof. 
The new boiler room has exterior walls carried entirely 
on the steel structure. Four interior columns receive 
the ends of the boiler-drum girders, as well as those 
which carry the stoker and ashpit construction. The 
roof girder over the boiler center is strong enough to 
hoist drums, thus all equipment can be lifted from the 
basement floor, greatly facilitating erection. Cork insu- 
lates the concrete ceiling of the turbine room, which is 
lined with yellow salt-glazed brick. A 10-ton crane 
serves the entire room. 

All points in the boiler room where operators are ex- 
pected to go are made accessible by stairways and galler- 
ies, and two safe exits are provided for all points in the 
upper portion of the building. The two-level boiler 
operating floor is somewhat unusual, but with practically 
equal boiler capacity at either level, it has not been found 
inconvenient. 

Power plant and buildings were designed by W. L. 
Fergus & Co., Chicago, consulting engineers. 
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GOVERNORS 
Adapted for New 


REGULATING | & 


JOB 


By E. B. STROWGER 


The Niagara Falls Power Co. 


ment in Adams Station No. 2 of The Niagara 

Falls Power Company offer an example of old 
hydraulic-turbine governors adapted to modern power- 
system needs. These governors are Escher-Wyss de- 
sign, installed 1902 to 1904, and still operate satisfac- 
torily under conditions for which they were intended. 
However, the service this station now renders on the 
Buffalo Niagara and Eastern Power Corporation 25- 
cycle system requires governing equipment to do more 
than ordinary speed regulating. Changes are therefore 
being made to give these governors the desired operat- 
ing characteristics. 

The governors are flyball type with floating lever, the 
usual primary and secondary compensation including 
restoring rod and dash pot and a single-acting hydraulic 
cylinder for turbine-gate control. A rod connects the 
main hydraulic-cylinder piston to one end of a walking 
beam on the thrust deck, Fig. 2. From the opposite 
end of this lever a rod runs to another lever that con- 
nects to the gate-operating rods. A 7,000-lb. weight 
closes the gates by gravity. They are opened by oil 
pressure admitted to the regulating cylinder in the 
governor. 

Normally, Schoellkopf station regulates frequency 
for the B.N.& E. 25-cycle system. This plant operates 


(Omen in 2 now being made in governing equip- 
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Fig. 1—One of the old governors to which 
remote-control devices have been added 


close to full capacity and is limited in incremental gen- 
erating capacity normally available. When major 
changes in generating ability or load occur, Adams sta- 
tion is required to help by doing block-load regulation. 
These units have cylinder gates and give maximum eff- 
ciency at full-gate position. They are, therefore, run at 
either speed-no-load gate or at full gate, economy and 
voltage regulation being considered. Until quite re- 
cently block-load adjustments were made manually, ac- 
cording to instructions from the load dispatcher. 

The local load dispatcher would request the floorman, 
through the station operator, to open up to full gate or 
close to speed-no-load a certain number of units, an 
operation requiring the floorman to go to each unit and 
operate the governor-eccentric hand-wheel. This in 
effect changed the restoring-rod connection and opened 
or closed the gates as required. Many load changes are 
made in this station, consequently the floorman did con- . 
siderable walking during his 8-hr. shift. To expedite 
operations and give the switchboard operator quicker 
control of block-load changes, remote operation of the 
eccentric hand-wheel has been tried. The trial installa- 
tion makes the load changes smoothly and quickly and 
relieves the floorman of a large amount of work. All 
units in the plant are being equipped now for remote 
operation. 
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A split-field, direct-current motor, M, Fig. 1, oper- 
ates the governor eccentric, under control from the 
switchboard. A clutch allows the floorman to disen- 
gage the motor and operate the eccentric by handwheel 
H when desired. On the switchboard control switch C, 
Fig. 3, makes load changes. Regulating switch S, oper- 
ated by an arm from the eccentric indicator, limits gate 
movement. 

For example, consider the unit at normal speed (25- 
cycles, zero gate). Eccentric pointer E is at 247.5 
r.p.m., the raise contact on switch S is closed and the 
lower contact is open. The kinematic arrangement is 
such that the governor-eccentric position is at 24.9 cycles 
at this speed and gate (25 cycles, zero gate), and the 
pilot valve slightly on the closing side of neutral. The 
operator can now cause the unit to take load only by 
putting switch C, Fig. 3, in the raise position. 

Consider the unit at normal speed (25 cycles, full- 
gate), but with the lower contacts on switch § closed and 
raise contacts open. The governor-eccentric position is 
at 25.1 cycles at this speed with the pilot valve slightly 
on the opening side of neutral. Now the control device 
can cause the unit to reject load only when the operator 
puts control switch C in the lower position. The gate- 
speed diagram, Fig. 4, shows that when the frequency 
gets outside the range of 25 + 0.1 cycles, the speed- 


Fig. 2—-General arrangement of one of the old hydro- 
electric units. Fig. 3 (Insert)——Diagram of electrical 
connections for governor remote-control attachments 
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head governor controls speed in the ordinary way. 

When a major 25-cycle load change occurs, the load 
dispatcher instructs Adams No. 2 plant switchboard 
operator as to the capacity change. This operator 
throws control switches to either lower or raise position 
and these governors close or open the turbine gates. 
Suppose, for example, that a heavy increase in load 
comes on the system. The load dispatcher then instructs 
Adams switchboard operator to put on, say, units Nos. 
15 and 16, which are operating at speed zero gate. Con- 
trol switches on these units are then thrown to raise 
position and the governor eccentric assumes a position 
corresponding to about 25.1 cycles. Since system speed 
is relatively constant, the pilot valve moves to gate- 
opening position and causes the machine to take load. 
The restoring mechanism checks gate motion and they 
open intermittently, adding load relatively slowly. 

This block-load change at Adams station is really a 
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Fig. 4—-Speed-gate diagram, showing how governor 
functions 


coarse adjustment of system frequency. It is followed 
by fine adjustments made by governors on Schoellkopf- 
station units or by operators controlling frequency 
manually. If a load change occurs opposite to that 
anticipated by the dispatcher, frequency then departs 
from normal in the reverse direction. No correction 
is made immediately, except that by the governor speed 
heads. The frequency meter, however, shows the oper- 
ator what has happened and he closes control switches 
to correct for the load change. 

Major load changes may also be handled in the usual 
way by the governors if the control switches are left in 
neutral. In this case, when the dispatcher anticipates 
a load change, he estimates its approximate size and 
notifies Adams operator to place eccentric pointers ap- 
proximately at the 25-cycle position. The governors 
affected would then assume normal control of the units 
for regulating purposes. 

If a unit suddenly lost its load, the governor flyballs 
would control speed, regardless of control-switch set- 
ting, and the turbine gates would close. When synchro- 
nizing, the control switch may be used to bring speed 
to normal value. This saves considerable time in syn- 
chronizing at periods when system conditions are crit- 
ical. 


Largest Steam Central Stations—Hudson Ave., 770,- 
000 kw. ; Hell Gate, 605,000 kw. ; Trenton Channel, 300,- 
000 kw. ; Waterside Nos. 1 & 2, 446,000 kw. ; East River, 
374,000 kw.; Crawford Ave., 635,000 hp.; Kearny, 
431,000 hp. ; Long Beach 1, 2 & 3, 556,300 hp.; Fisk St., 
345,000 hp.; Philo, 328,000 hp.; Cahokia 313,000 hp., 
State Line, 278,928 hp. 
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PRODUCTION OF 





PRIME MOVERS IN 1933 


A Tabulation by the Census Bureau 


Employment increased 40 per cent dur- 

ing 1933. Among stationary units, 

steam turbines were valued at $2,550,- 

000, diesels at $2,270,000 and steam 
engines at $217,000 


MPLOYMENT increases in the manufacture of 
engines, turbines, tractors, water wheels, and 
windmills in the United States in 1933 from a 

total of 20,407 wage earners, reported for the first 
quarter, to 27,001, reported for the fourth quarter, are 
shown for the industry, according to a preliminary 
tabulation of data collected in the Biennial Census of 
Manufactures taken in 1934, recently released by 
Director William L. Austin, Bureau of the Census, 
Department of Commerce. 

The value of engines, turbines, tractors, etc., made 
in 1933 by establishments engaged primarily in this line 
of manufacture amounted to $75,966,225, a decrease 
of 56 percent as compared with $172,677,421 reported 
for 1931, the last preceding census year. 

The values of the principal items for 1933 are as 
follows: Steam engines and steam turbines, $5,013,229 ; 
diesel and semi-diesel engines, $5,161,489; other in- 
ternal-combustion engines, $23,160,359; tractors, $18,- 
344,835; water wheels and water turbines, $448,863; 
windmills and windmill towers, $1,661,134. 


Table 1.—Summary for the Industry 








1933 1931 
Number of establishments.....................- 174 204 
Wage earners (average for the year).............. 22,817 34,130 
RR Pa ee ee ee ee $22,645,905 $39,232,394 
— of materials, fuel, and purchased electric 
rey BRE A AAR PPA IES Cee Ren y $40,399,308 $82,514,937 


ARPS EAN © ReERe Aas esos sess $93,889,745 $193,962,805 


Engines, turbines, tractors, water wheels, wind- 





mills, and partsand attachments............ $75,966,225 $172,677,421 
Other products, value, and receipts for repairs 

and experimental work...................5% $17,923,520 $21,285,384 

Value added by manufacture................... $53,490,437 $111,447,868 


This industry, as defined for census purposes, em- 
braces establishments engaged wholly or principally in 
the manufacture of steam engines and turbines, in- 
ternal-combustion engines, tractors, water wheels and 
water turbines, and windmills. The statistics relate to 
the manufacture of the several classes of prime movers 
made for sale as such. 

The tables are condensed from those issued by the 
Bureau of Census, chiefly by elimination of footnotes. 


Table 2.—Production, by Class, Type, Number, Rated Horse- 
power Capacity and Value: 1933 





Rated 
cormcr 
Num- pow 
ber oxpacity Value 


Engines, turbines, tractors, water wheels, wind- 





and attachments and parts (in 
$4,287,069 made as secondary * Gncluding 
other industries)........ Sosaee boas os pobss 955 wséipoc SeRemeeS 
Steam engines (except traction) andturbines... ...  .seces 5,013,229 
NS oo on oc oc Sbes von So asians ioe ee Rue’ 378,245 
FE oe 9 5,775 160,855 
Other than marine 
Reported by camber and by horsepower 70 5,771 139,577 
Not so reported.......... Sibh bah ene s Sass eels 77,813 
Steam oe errr sate” \Glaw mers 3,973,835 
ee PT ee ee erro 25 176,920 1,423,502 
ey iin marine 
Reported by Saber and by Raenipeneer 635 282,550 2,512,849 
Not so reported............eseeeeers (os Weewes 484 
Steam engines and turbines not reported i in 661,149 
Internal-combustion engines (except tractors)...- ++ s+. 28,321,848 
Injection engines, total value............ Te hee -osukeee. 5,161,489 
Compression-ignition (Diesel) : 
hn a Rar 1,827,764 
Other Diesel: 
_ re 
number an orse- 
wer... “A a RS A MPSS 567 66,505 2,227,637 
re ear bash) aietemen 1374 
Tractor, aircraft, railway, etc.......... 61 15,125 286,708 
Surface-ignition (semi-Di —hot- -spot, hot- 
UIA DD IIIB. oo 5 n'e'n 6500 500000009 308 16,603 319,953 
Injection engines. 1 SS ae eee ea tae 458, 053 
Carburetor engines (except tractors)............ ee 
Water wheels and water turbines............... ewe) dines 448,863 
Number and horsepower reported............ 92 37,898 397,933 
Number and horsepower not reported......... ‘che ssGaee 50,930 
Windmills and windmill towers, total value...... coe SESE 1,661,134 





Table 3.—Classified Production (Is less than total, including only units reported in detail) 











Total. weien, by nenerpatet capacity, rated or normal, unt overload 
Rated Less 10 20 50 «6100 2 400 5000 
Num- horsepower than . to . to to to to to pn and 
Class and Type ber capacity Value 5 9 19 49 99 199 399 999 4999 over 
Steam engines (except traction) and turbines: 
er rrr 9 5,775 $160,855 oh Bean is ee AY sane 1 6 2 
ER, 5. chk aches sh anse ens ahesicenns 70 5,771 9,577 8 9 10 19 5 9 7 5 a 
ST 8 SSS ee a ee eee 25 176,920 3,502 ae eo Se — hate eee 4 4 1 16 
Turbines other than marine..............ee0eeee eee 635 282,550 2.849 74 38 =—s«101 123 85 85 64 23 36 6 
apport essmarien oy ot tractors) : 
ts) ion-igniti iese 
gig yee ss OR FS Ts OS eee 208 41,095 1,827,764 — ee “ 26 38 68 45 25 2 
ce IR a Pe ee 567 66,505 2,227,637 oe ih 4 82 256 140 56 15 3 
Other diesel (tractor aircraft, railway diesel-electric) . 61 15,125 286,708 Pe ae sacks nee 43 7 Wl at 
Surface-ignition (semi-Deisel), ‘all types Shieeakeit xt 6 308 16,603 319,953 aie ae 19 95 154 38 2 ~ re 
Industrial Carburetor Engines...............000-00005 54,040 284,654 4,029,922 48.027 928 649 2,601 1,408 413 1 2 1 
Pree ee PIN So vo kink bbe devin docews ns cake 92 37,898 397,933 Bi) 5% 4 18 17 14 9 10 14 
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PRACTICAL AIDS TO OPERATION 
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pressure ~_ 
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Auxiliary Pointer on Pressure Gage 
Magnifies Changes in Pressure 


MAINTAINING good steam pressure with,a single pulver- 
ized fuel-fired boiler under manual control depends to 
a large degree on how readily boiler operators can detect 
a slight change in pressure, and how responsive the mill 
is to changes in coal feed. To make slight changes in 
steam pressure more readily apparent to the operators, 
we fitted the large indicating pressure gage in our plant 
with an auxiliary pointer and geared it to the regular 
pointer in a ratio of 10 to 1. 

A small gear taken from the register of a standard 
watt-hour meter was drilled to fit the pointer spindle, 
then the two were soldered together. The shape and size 
of the bracket used to support the pinion on the auxiliary 
pointer was determined by the space between the ends 
of the regular pointer when moved between zero and 
450-lb. pressure, as indicated at A in the figure. 

After we had removed the gear train from its housing, 
a small pinion, with its spindle, was put in place at one 
end and the housing reassembled. A spacer B was fitted 
between the two sideplates of the housing immediately 
behind the pinion and soldered in place. Then the upper 
plate was cut away entirely back to the spacer, while the 
lower plate was made triangular in shape and of sufficient 
length to give a good supporting surface. This in turn 
was soldered to a plate C of a thickness to raise the 
pinion to mesh with the gear on the gage spindle. The 
assembly was fastened to the scale plate of the gage by 
a screw through the spacer B and two screws at the outer 
end of plate C. 

With the gear in position, the auxiliary pointer was set 
so that the two pointers were parallel at 420 lb., normal 
operating pressure. As the pressure changes the hands 


December, 1934—-POWER 





move in opposite directions, and as the pressure returns 
to normal they approach each other. This movement 
tends to make a change in pressure more readily apparent 
than if the hands moved in the same direction but at dif- 
ferent speeds. 

It so happens that the calibration of our gage is such 
that the hands stand parallel at zero and the auxiliary 
pointer makes four complete revolutions between zero 
and 400 Ib., standing parallel again with the regular 
hand at 4201b. The regular hand on the gage is black, and 
the auxiliary pointer is red. 


Winnipeg, Man. C. L. ALEXANDER 


Boiler Tube Replaced 
in Two Sections 


BOILER rooms are sometimes so constructed that no pro- 
visions are made for replacing boiler tubes. When a 
tube becomes defective in a horizontal fire-tube boiler 
and it cannot be removed without tearing down a brick 
wall, the tubes may be blanked off or can be replaced 
by one of two methods. If several tubes are to be re- 
placed, the only choice is usually to tear out the obstruct- 
ing wall. When one or two tubes are to come out they 
may be replaced in two sections. 

The diagram shows an extra-heavy boiler tube cut 
in half. One end of one section is turned down to half 
thickness for: about 2 in. This machined portion is 
threaded with a sharp V thread. One end of the other 
half is bored out to a size equal to the diameter of the 
thread root in the first half. The recess in the second 
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half is bored back 2 in. and threaded with the same pitch 
thread as the first half. 

The rear half of the boiler tube is then pushed through 
the front tube sheet until about 1 ft. protrudes. The 
joint is then tightly screwed up and the tube pushed 
through until it is in position. The ends are then ex- 
panded and beaded in the usual manner. The beaded 
ends of the tube prevent the sections from separating. 

Brookline, Mass. H. M. Sprinc 


A Simple Method of Checking 
Synchroscope Connections 


Two engine-driven alternating-current generators had 
been operated under load but had not been synchronized. 
It was my job to check the synchroscope connections and 
parallel the two generators. Phase rotation of the ma- 
chines was O.K., as load had been carried by each 
machine. Where it is necessary to check phase rotation, 
common procedure is to connect a polyphase motor to 
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' the bus and determine if its rotation is the same when 
operated from either generator. 

To check the synchroscope, we disconnected the gen- 
erator leads at one machine. With the other generator 
conected to the bus we closed the idle machine switch to 
energize its synchroscope potential transformers. The 
synchroscope indicated synchronism (as it should be- 
cause both synchronizing potential transformers were 
energized by the same potential and as it happened both 
were connected correctly to the synchroscope). The idle 
generator switch was then opened and the generator 
leads reconnected and it was now ready to synchronize. 
The generator was started, and by waiting until the syn- 
chroscope pointer had almost stopped and was within 
a few degrees of reaching the top it was a simple matter 
for me to put the two machines together. 

Montague City, Mass. Max PAFENBACH 


Traps Reduce Superheater 
Maintenance Costs 


In a large 400-lb. pulverized-fuel-fired industrial power 
plant, superheater headers gave trouble due to leaking. 
Located within the boiler settings these headers devel- 
oped leaks at the tube ends and around handhole fitting 
gaskets. Investigation revealed condensation in the 
headers during banking periods caused most of the 
trouble. 

Continuity of operation was important; it was neces- 
sary to keep one boiler unit banked or in standby service 
at all times. Availability was maintained by periodically 
lighting off the unit whenever the pressure fell to a pre- 
determined point. During the intervals of 4 to 5 hr. be- 
tween these firing periods, steam condensed in the super- 
heater. This relatively cool condensation caused strains 
at the headers. 

Inasmuch as cracking the superheater drain valves 
during banking periods would result in excessive heat 
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loss and high valve maintenance costs, traps were in- 
stalled to drain the headers, as in the diagram. The 
original drain valves were left in place so that the traps 
might be by-passed during firing periods to insure a 
flow of steam through the superheater and for draining 
should it become necessary to repair the trap. 
Installation of these traps reduced trouble from super- 
heater leakage and effected a considerable saving in 
maintenance costs. 


Waynesboro, Va. S. H. CoLeman 


Tool for Installing Chain Drives 


WHILE it is a simple matter to stretch a small chain and 
slip it over the sprocket wheel, it is another problem en- 
tirely to connect the links of a heavy conveyor chain of 
considerable weight. I have found the chain puller shown 
in the diagram to be just the thing for this job. With 
the two hook ends, the chain comes together easily when 
the power of the lever is exerted, and the connecting link 
may be slid into its groove or the pin inserted in the 





pintle chain link. This tool will save a lot of bull strength 
and profanity. 

While on the subject of sprocket chain it may be as 
well to emphasize the point that the wear of sprocket 
wheel and chain changes their pitch, therefore old chain 
should not be run on new sprocket wheels, and conversely 
new chain will not operate satisfactorily on worn sproc- 
kets. It is a common error to purchase half the amount 
of chain required and then join one old link with one 
new, for in this way you spoil the new links in a short 
operating period. 


Vancouver, B.C. S. H. Cooke 


Safety Marking for Disconnect Switches 


In A fairly crowded switch room, it many times hap- 
pens that disconnect switches are mounted in a continu- 
ous row, each disconnect being separated from the ad- 
jacent one by only a flash barrier. The mere fact that 
all of these switches are identical and are uniformly 
spaced calls for considerable care in their operation, es- 
pecially where the disconnect is located a short distance 
from the circuit breaker. 

An operator may be a little careless or be rushed when 
performing a switching operation. As a result, he ac- 
cidentally opens a disconnect on one phase of an adjacent 
oil circuit breaker, mistaking it for a switch in the line 
on which he has opened the oil switch. Naturally such 
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Disconnect switches’ 


an operation is dangerous to operator and equipment. 
This danger can be practically eliminated by painting, 
with a bright or contrasting paint, the partition that sepa- 
rates the complete circuits. The accompanying figure 
shows such an installation on three-phase equipment. 
Beaumont, Texas. R. F. SorreELts 


Photo-Electric Cell Insures 
Ignition Flame in Furnace 


WE use a photo-electric cell on the furnace of a 16,500- 
sq. ft. boiler to insure an ignition flame, should the fire 
go out. Its use was prompted by a number of bad puffs. 
These were caused by momentary coal feed stops on 
some of the mills. Owing to the long freight haul, the 
surface moisture in the slack bituminous coal which 
we use varies widely with weather conditions. This in 
turn tends to prevent uniform feeding of coal to the 
mills, especially when the feed is reduced during light 
loads. 

As shown on the right in the figure, a periscope or 
angle mirror is used to direct the light rays from the 
furnace at a right angle onto the photo-electric cell. 
The d.-c. supply switch, a horn and magnetic contactor, 
the latter for the solenoid on the oil valve, are mounted 
on a panel on the boiler casing adjacent to the relay. 
For the oil-nozzle opening a }-in. pipe was placed at the 
proper height and angle in an inspection port in the 
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furnace wall and the opening bricked up. The oil burner, 
consisting of a 4-in. pipe with an orifice on the inner 
end, is pushed through the #-in. pipe even with the inner 
face of the furnace wall as in the figure. 

To prevent failure of the device due to plugging of 
the nozzle with dirt or carbonized oil, a small rod with 
suitable guides and a long needle point is inserted in the 
4-in. nozzle connection. This small rod is attached to 
the stem of a 4-in. angle valve. Once every 24 hours 
the needle point is pushed through the small orifice and 
withdrawn by turning the valve stem. 

The oil connection to the valve is taken from the 
header supplying the hand torches used in the furnace 
when lighting up from a cold start. A compressed air 
connection is also made to the orifice pipes to permit 
blowing the pipe clear of oil after each operation. 

Cleveland, O. R. M. Bowser 


Horizontal 
Cross-Section 
of 22x25 ft.Furnace 
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High- Vs. Low-Speed Diesels— 
Some Operating Figures 


Mr. ScHAEFER’s proposal of a battery of 64 high-speed 
diesels of 100 hp. each (May, 1934), as against one 
6,400-hp. unit has opened a chance for engineers to pre- 
sent their operating costs on diesels. 

In the August number, I paid particular attention to 
J. H. Bender’s article. Mr. Bender asked for records 
on such operation, and as I have both types of engines 
working under the same conditions, I would like to throw 
some fuel on the fire. I am operating three high-speed 
diesels of 120 hp. each and one slow-speed stationary 
engine. 

First, let me give a general plan of our set-up. The 
slow-speed stationary engine is set up as a unit in a power 
house—dustproof and weatherproof—belted to a 250- 
kva. generator. The small units are individually housed 
in different locations, each in a house, but not as thor- 
oughly protected as the larger engine. The smaller 
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units are belted to their loads, which are full-load, full- 
speed, at all times. 

The cost of the three high-speed units complete, fuel 
and air tanks and radiators is $2,500 cheaper than the 
large unit complete. All are of the same make and are 
using the same fuel—32-36 deg. Bé—and the same lubri- 
cating oils. The following data taken from my log may 
be used as a fair comparison: 








Slow-speed High-speed 
Puel Gil, Ib. per DBPKBE. oo i ccc cece .38 0.36 
DUD Of, PEl. POF HOKE. oo. ccc cccccs 0.00085 0.002 
Top overhaul, after—hr. ............ ,300 ,000 
Ring renewals, after—hr. ........... 4,500 2,500* 
Complete overhaul, after—hr. ........ 8,500 ,500 





*also wristpin bushing renewal. 


I find that the amount of wear on connecting-rod 
bearings is nearly eight times greater on the high-speed 
engines than on the slow-speed (330-r.p.m.) type. 

Operating expense is divided into two parts, one opera- 
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tor per shift for the large engine, and one operator per 
shift for the three high-speed units. This is necessary, 
as the small units have their individual fuel tanks, radia- 
tor to be filled, while greasing, oiling and wiping requires 
one man’s time. I would appreciate hearing from other 
engineers on their operating costs to make a fair com- 
parison. 


Mariposa Co., Calif. WILLIAM TAYLOR 


Gas Producers vs. Diesels 


REFERRING to Mr. Lustig’s interesting article “Dead or 
Alive? The Power Gas Producer is Alive” in the August 
number of Power: 

The gas producer was well known here fully forty 
years ago, but in spite of substantial improvements in 
details and in control and gas washing equipment and the 
efforts of gas engine and tank manufacturers, it has 
not made any substantial commercial progress in this 
country. 

For special reasons, not applicable here, its use has 
increased abroad, especially in Asia and North Africa. 

I have followed some of these foreign developments, 
and have looked for the cause of lack of interest in the 
United States. It seems to be an economic problem. 
Technically the producer plant can be made to operate 
as successfully as the oil engine or steam plant. Prac- 
tically, the increased first cost of land, building and ma- 
chinery often combined with greater operating labor cost, 
more than offset the fuel saving. Variations in all the 
costs, both of installation and of operation make com- 
parisons impossible except for clearly defined condi- 
tions. However, the following table may serve as a 
guide to the general situation in the United States. 





A—Diesel-Electric Generating Plant, includi: 
electric generators, waste heat boilers, all with no 
between 300 and 1,000 kw. 


First Cost—between $150 and $175 per kw. 
Fixed Charges—15 per cent per year. 
OPERATIONS—Per Kilowatt Instead of Installed Capacity 
Average, 3 load Avoeas. 4 load 


land, building, oil engines, 
suxiliaries. Rated capacity 


8 hr. per day 24hr per day 
2,400 hr. per year 8,760 hr. per year. 
Output EE Peer 1, ws ry . Kw. 4, oe ' = -hr.per Kw. 
Fixed Charges, - ee mills 6 malls 
Production: 

DGG hasiheaeeaeroeeese seco 4to 5 mills 4to 5 mills 
ME CEN bach enaeekesenenkn® 3to 6 mills 3to 6 mills 
eee 3to 9 mills 3to 9 mills 

Total Cost, using Diesel Engines.... 22 to 35 mills 15 to 26 mills 





B—Gas-Engine Producer Plant, complete as above. 


First Cost increased 30 per cent to 40 per cent, to between $195 and $245 per Kw 
Fixed Charges—15 per cent per year. 


OPERATIONS—Per Kilowatt Instead of Installed Capacity 
Average, } load Average, 4 load 


d hr. per day 24 hr. da: 
2,400 he p per year afb le. par eee 


Output SO EE ae rr: 1,800 Kw.-hr. per Kw. 4,380 hr. 
Fixed Charges, per kw.-br.......... 16 to 20 mills 6to 8 —_— 
uction: 
. | Re mre 2to 4 mills 2to 4milis 
DED. ctskhsnhtasessesaeen need 4to 7 mills 4to 7 mills 
POT MIRE. 6.5.0.0) 5550s o54605000 4to 11 mills 4 to 11 mills 
Tctal Cost, Using Gas Producers.... 26 to 42 mills 16 to 30 mills 
Increase Over Diesels............ 4to 7 mills Ito 4mulls 
°Ing. Lustig gives re fuel cost, Table I, for producer gas at 2.17 mi - per 
kw.-hr., evidently bes d on full-load operation. e gives diesel fuel as 3. 45 mills, 
compared with 4to 5 mills used above. 
#Under American conditions the handli of coal end ashes, cleaning of pro- 
ducers, scrubbers, etc., would certainly involve higher attendance costs. 


{The cost of supplies, repairs and replacements would also inc. ease. 





The waste heat recovered, in equally well designed 
plants, would not be materially different with oil engines 
or producers. 
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The increase in fixed charges, labor and upkeep would 
wipe out any fuel savings in the average plant, and the 
substitution of producers for oil engines would sub- 
stantially increase the total cost of power in most cases. 

There are local conditions, such as cheap coal, available 
labor, very high load factors, etc., which would make 
the producer gas plant worthy of consideration for some 
installations. 

New York, N.Y. OLIVER F. ALLEN 
Consulting Engineer 


Diesel Noise and Vibration 


In THE August number of Power, I find that two replies 
recommend the use of lead plates for elimination of 
diesel vibration. I have not had experience with lead 
plates under diesels, but have had experience with them 
under other machinery, and their use has not been as 
satisfactory as has cork isolation board. Besides, lead 
plates are much more expensive than cork. 
Atlantic Highlands, N. J. M. M. Goocu 


Uses a Star-Delta Starter 
on Standard Motor 


IN THE October number, R. Smith mentioned a switch- 
ing arrangement for temporarily operating star-delta 
motors. It is sometimes thought that these motors must 
be started on a star connection and run on a delta. This 
is unnecessary if an ordinary compensator is available. 
Usually when a motor breaks down, its compensator or 
across-the-line starter is unimpaired. When necessary to 
substitute a star-delta motor for a standard type, it may 
be connected delta and started with the former motor- 
starting equipment. 

Recently it became necessary to remove a defective 
52-hp. star-delta connected motor, and to substitute a 
50-hp. motor that had three leads only. As the break- 
down occurred at night, it was impossible to procure a 
50-hp. compensator, and the star-delta starter on the 
52-hp. motor was apparently useless. It was found, 
however, that the 50-hp. motor had a delta connection. 
The ends of each phase winding were disconnected and 
brought outside the motor. The machine was then treated 
as a star-delta machine and the six leads hooked up to 
the starter in the usual manner. 


Toronto, Ont. L. A. Hunt 


Stack Lasted 65 Years 


AN EDITORIAL in September Power commented on 
wrought iron vs. steel stacks. Here is an actual ex- 
perience: 

In 1902 I dismantled the plant of the Cable Mine of 
the Coal Valley Mining Co. near Rock Island, Ill., but 
found none of the equipment suitable for the new mine. 
The boilers were of the two-flue, riveted type and the 
engines of very ancient design, the original plant having 
been erected in 1859. The only part that attracted my 
attention was a 48-in. stack, only 50 ft. high. 

I asked a firm in Davenport, Iowa, to give me a bid 
on another 50-ft. extension to be used as the base of 
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the longer stack. When the bid came in, a footnote 
indicated that the old stack had been built by the father 
of the then president. I suggested that the old stack 
be used at the foot and the new section on the top, be- 
lieving the old material would outlast the new. This 
was done and during my connection for 15 years with 
the company, the stack continued until the ‘taine was 
worked out in 1918. 

The wrought iron stack had a life of 65 years and, 
as I now recall, was not painted until the new extension 
was made. 


Charleston, W.Va. CarL SCHOLZ 


Kilowatts from Hot Water 


I HAVE just finished reading H. V. Schoepflin’s article, 
“By-Product Kilowatts from Hot Water,” (October 
Power) and was struck by the statement at the end of 
the article that “the only heat wasted is the inconsequen- 
tial amount carried off in the gland water.” 

This statement is correct for the heat used for gen- 
erating the power, but I desire to call to your attention 
the possibilities of heat recovery from the waste hot 
process water from the dye vats. This is a field which 
has been given very little attention up to the present 
time, except in laundries. 

For example: In the dye houses I have surveyed 
thousands of gallons of waste hot water are dumped 
daily to the sewer at an average temperature of 150 
deg. F. 

To make a long story short, the point I wish to bring 
out is that any power hook-up for an industry which 
uses large amounts of hot process water should give a 
careful study to the possibilities of reclaiming the heat 
from the waste hot water. 


Medford, Mass. Axsspott ALLEN 


Distant Gages for Liquid Level 


In THE August Power, Mr. Emison’s article, “Builds 
Gage to Show Level in Oil Tank,” was interesting to me, 
but two errors should be noted. These do not materially 
change the design worked out but would be serious in 
some cases. The following formulas are derived, using 
the symbols in Mr. Emison’s article, and several others 
are added to cover omitted hydraulic heads. For con- 
venience all are repeated here, the dimensions being 
given in inches: 


A = static head of gage indicating fluid on the mercury at zero 
gage. 

B = difference of mercury level at zero and maximum gage. 

D,= bore of mercury wells 

D:= bore of gage glass. 

d = density of fluid in U tube (mercury). 

d; = density of fluid in the tank. 

d,= density of fluid in the gage. 

T = desired travel of indicating fluid in gage. 

H = desired variation in the level of the liquid in the tank. 

M = difference in level of mercury legs at zero gage. 

S = height of fluid in tank at zero reading, measured from 
mercury in lower cylinder. 


B D: \? 
snipes. Sapete, OR Tee CECT Oe TE Eee I 
mist ‘ 





B(2d — di— d:) = Hdi:— Tas.................000- (II) 
I ie oh can cccs scence ane (III) 
(I) and (II) gives 
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yy ee ee a (1) 
Hd: — Td: 
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= Ds 
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Sd: — Ads 
(III) gives M = ae ERC ers Opa eamees 4 (2) 
D:\2 Bi Th 
ee, ee an ae ee ere err (3) 
Di oe ee 
H DAS hth. i 
—_- = (= eee ote en a en (4) 
T D di dy 


Comparing these formulas with those in August 
Power, it is apparent in No. 1 that in the numerator 
Hd, should have read Td2, and in No. 2 a correction 
factor Ad. —- d was omitted. In No. 2 the omission is 
not serious when d is large as compared with dz which is 
true with mercury and oil, but in No. 1 the error is too 
important to be overlooked. This is especially true when 
the ratio of H to T is large. For example: 

Let T = 12 in.; H = 120 in.; Do = 0.425 in; 
d = 13.6 (merc.) ; di = 0.905; dz = 0.845; S = 312 in. 

Only H and T have been changed in the example 
given in Mr. Emison’s article, yet D; is now equal to 0.75 
in. and M is 20.14 in., though when computed by the 
formulas given in August Power they will be 0.615 and 
20.8 in. respectively. Now if the wells were made 0.615 
in. in diameter for this gage the value of T would prove 
to be 20.5 in. instead of 12 in., and this would be dis- 
appointing if a 15-in. gage glass had been used. 

Formula No. 3 
does not correspond 
to the one given in 
the article for depth 
of wells, but the 
depth of the wells 
will depend on this 
value of B and the 
total volume of 
mercury. In any 
case it would be 
wise to make each 
well deep enough 
to hold all the merc- 
ury and still have 
sufficient space 
above the mercury 
to prevent it from 
being forced 
through the gage in 
case of accident. 
For different uses 
of gages it would be 
difficult to express 
this value in a gen- 
eral formula, there- 
fore it seems best to consider each case separately. This 
is easily done as the design proceeds. 

This gage can be equally as well designed to be used 
on a tank below the gage level, and the “U” tube can be 
located at any point at any distance from either gage or 
tank. However, it should be located below the zero level 
in the tank to prevent air pockets in the pipe line. 

University, Va. T. F. Norris 
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READERS' PROBLEMS 





et 


QUESTIONS 
for Our Readers 


BONUS SYSTEMS 
Question 1 


WE WOULD appreciate any information that 
you can give us on where to secure reprints 
or copies of articles describing bonus or 
wage incentive systems for firemen and 
engineers, where the men receive a bonus 
based on the efficiency at which they oper- 
ate. We are particularly interested in a 
system for firemen operating 5,000-sq.ft. 
boilers in a small industrial plant having 
both heating and process steam loads. 
—J. W.T. 

[Similar requests come in from time to 
time, yet very little has been published 
recently in the power field relating to bonus 
and wage incentive systems. Many read- 


ers must have had experience with such 
systems. They are urged to tell other power 
men what they have found out. 

What is desired is not so much=abstract 
ideas on the subject as first-hand experi- 
ence, indicating what things work, what 
things don’t and why.—En1ror. ] 


STICKING COAL 


Question 2 


WE HAVE experienced considerable difficulty 
at times with coal sticking up in bins, bunk- 
ers and chutes. It has happened with both 
solid and pulverized coal. Sometimes the 
cause is fairly obvious—a sharp angle in a 
chute, a projection or corner into which 
the coal can pack to start the sticking. 
Sometimes it simply packs into an arch 
which stays up when the loose coal beneath 
flows out. Our methods of handling the 
trouble have been crude—hammering, 
pounding and jabbing to restart flow. I am 
sure that other practical men have had the 
same trouble, and will wager that some 
have found more lasting answers. I’d like 
to know what they are.—J.N. D. 


Suitable answers to these questions from 
readers will be paid for if space is available 
for their publication. 
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WHAT ARE STEAM RATES? 
ANSWERS to October Question | 


THE QUESTION 


AT PRESENT we buy all power, but we are 
considering installing a generating unit to 
produce part of our power load from 
process steam. A steam pressure of 125 
lb. can be carried on our present boilers. 
The management is unwilling to buy new 
boilers for higher pressure at the present 
time. No superheaters are installed, but 
they can be if they would pay for them- 
selves in three or four years. Five pounds 
pressure is ample for process and heating. 
At no time ordinarily will the process 
steam produce our full power load—the 
balance will be purchased as at present. 

We have prepared approximate load 
curves for steam and power demands and 
would like some data on the steam con- 
sumption of engine and turbine sets of 
about 200 kw. capacity, both with and 
without superheat (say 100 deg.), at full 
load and half load. About what would be 
the steam rate per kw.-hr. of the following 
units: 

Steam turbine—average 

Steam turbine—high efficiency unit 
Good Corliss engine 

Good uniflow engine. 

Can your readers give us this informa- 
tion, based on their actual operating experi- 
ence over a period of years, with some or 
all of these machines? Which types fall 
off fastest in efficiency with use, and about 
how much? What about their relative 
costs installed? Any other practical advan- 
tages or disadvantages which should be 
considered in selecting a generating unit? 

—w. W. D. 
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Use a Turbine 


THE steam consumption rates, in lb. per 
kw.-hr., of the generating units tnder the 
operating conditions required by W.W.D. 
will probably fall within the limits shown 


below: With Without 
Superheater Superheater 
Terbine: ..% 442 25-32 29-34 
ec, ae 25-29 27-33 
Oe eee 22-26 25 29 


Of course it must be realized that it is 
difficult to predict steam rates under vary- 
ing load conditions, but the data given 
before indicates representative results. 
Although a turbine drive will be slightly 
less efficient, its installation will probably 
be more economical in the end due to small 
amount of attention, reliability, and low 
maintenance cost. The turbine will also 
show the least falling off in efficiency. 

It is doubtful if a superheater will pay 
for itself in three or four years; however 
one should be installed since it will not 
only increase the efficiency but will also 
give dryer steam for process work. 

Westfield, N. J. Gorpon R. Haun. 


Use Uniflow and High Pressure 
Or Condensing Turbine 


THE simplest way to answer W.W.D.’s 
question would be to say that a 200-kw. 
unit would cost about $10,000—if turbine 
driven, a little less, and if engine driven, a 
little more, whether a Corliss or uniflow. 
The uniflow would cost more per pound, 
but due to its higher speed and smaller 


size, would cost about the same per kilo- 
watt. 

With clean dry steam, the turbine would 
maintain top efficiency with little mainte- 
nance, as would the uniflow. The Corliss, 
due to its valve and valve-gear design, 
would require more maintenance and would 
not maintain its efficiency as well as the 
others. 

The turbine would have a Rankine cycle 
ratio of about 52 per cent, the Corliss 58.5 
per cent, and the uniflow 59.5 per cent, 
referred to kw. If the throttle steam has 
a pressure of 135 lb. abs. and a superheat 
of 100 deg., and the exhaust press is 20 Ib. 
abs., the Mollier diagram shows 1,249 — 
1,096 = 153 B.t.u. available. The water 
rates would therefore be: 


3411.5 
0.52 x 153 


and similarly 38.1 lb. per kw. for Corliss 
and 37.5 lb. per kw. for uniflow. 

We will assume that the plant runs 120 
hr. per week for 50 weeks, making 6,000 
hr. per year, the load is 200 kw., and the 
coal cost is $0.25 per 1,000 lb. of steam. 

The uniflow would use 

200 X 37.5 = 7,500 Ib. steam per hr. 

The Corliss would use 7,620 lb. per hr. 

The turbine would use 8,560 lb. per hr. 

In a year’s time, the Corliss would use 
6,000 x 120 = 720,000 lb. steam, costing 
720 x $0.25 = $180 more than the uniflow 
per year. ? 

The turbine would use 6,000 x 1,060 = 
6,360,000 Ib. steam, costing 6,360 x $0.25 
= $1,590 more than the uniflow per year. 

Evidently a turbine is out of the ques- 
tion for this pressure. 

Now as to the superheaters. Will they 
pay? Although we haven’t the number or 
size of boilers, $3,000 will probably be a 
good guess as to their cost. If the steam 
is not superheated, the heat available is 
1,192 — 1,050 = 142 B.t.u. This indicates 
water rates as follows: 


3411.5 
0.52 x 142 


And similarly 41 Ib. per kw. for Corliss and 
40.4 lb. per kw. for uniflow. 

With superheated steam, the uniflow ex- 
hausts 7,500 Ib. steam per hr. containing 
1,096 B.tu. Assuming that process uses 
only the latent heat, changing the steam to 
water at 228 deg. (the temperature corre- 
sponding to 5 lb. gage pressure, it therefore 
uses 1,096 — (228 — 32) = 900 B.t.u. per 
Ib. This amounts to 7,500 x 900 = 
6,750,000 B.t.u. per hr. 

If the steam is not superheated, the ex- 
haust contains only 1,050 B.t.u., and will 
give to process but 854 B.t.u.. This would 


= 42.8 lb. per kw. for turbine, 


= 46.1 lb. per kw. for turbine 


require ome 7,900 Ib. steam per hr. 
This would be 400 lb. more than if super- 


7,900 

ry io 195 kw., 
or 5 kw. less. 6,000 x 400 Ib. = 2,400,000 
Ib. steam @ $0.25 = $600 per yr. 6,000 
x 5 kw. = 30,000 kw.-hr. If purchased 
power cost is lc. per kw.-hr., the cost would 
be $300, making $900 per year saving for 





heated and would generate 
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superheaters. 
bought. 

I wonder if W.W.D. has considered gen- 
erating the remainder of his power with 
condensing equipment. If he has the boiler 
capacity, there would be no cost attached 
to it except the coal, maintenance, and fixed 
charges on the generating equipment. For 
instance, if he has to purchase 90 kw. at 
Ic. per kw.-hr., costing $5,400 per yr., he 
could buy a 100-kw. unit for $6,000, having 
fixed charges of $0.15 x 6,000 = $900. 


Evidently they should be 





With a Rankine cycle ratio of 52 per cent 
and 28-in. vacuum, it would have a water 
rate of 19.7 Ib. Including power for aux- 
iliaries, it would be necessary to generate 
100 kw., or 600,000 kw.-hr. per yr. At 
19.7 1b. per kw., this would amount to 
11,820,000 Ib. of steam, costing $2,955 for 
coal. 5,400 — (900 + 2,955) = $1,545 
annual saving, from which only oil and 
maintenance costs would have to be deducted. 
While this is more or less a house of 
cards, due to lack of data, it might help 
W.W.D. to chisel some new equipment out 
of the purchased power bill. There is 
evidently no excuse for buying any power. 
Raymonp F. BENNETT, 
Middletown, Ohio. Crystal Tissue Co. 


Prime Mover Pointers 


THE steam rates of a 200-kw. generating 
unit will approximate the following per 
kw.-hr., based on 125 Ib. steam pressure, 
100 deg. superheat and 5 lb. back-pressure. 

1. Uniflow engine 33 Ib. 

2. Non-releasing Corliss engine 36 lb. 

3. High-efficiency turbine .... 44 lb. 

4. Average turbine 49 Ib. 
~ In the selection of a generating unit, more 
attention should be given to the matter of 
heat balance than to the actual “economy” 
of the prime mover. Obviously, if the pro- 
cess steam demand is large in proportion to 
the kilowatt demand, a turbine would “fit” 
better than a uniflow engine. 

Perhaps the best way to answer W.W.D.’s 
questions is to give a paragraph statement 
concerning each type in question. 

1. The uniflow has the advantage of best 
initial water rate. It has the highest in- 
stallation cost. The efficiency falls off with 
wear of the valve seats. The uniflow is 
primarily for condensing service; when op- 
erated against a back-pressure it is in actu- 
ality a counter-flow engine. 

2. Maintenance of a Corliss engine is 
generally lower than on a uniflow. The 
full to three-quarter load water rates com- 
pare favorably with that of a uniflow, but 
the lower load rates are much higher. The 
Corliss valve seldom needs attention. It is, 
however, inadvisable to use as much as 100 
deg. superheat because of the valve lubrica- 
tion problem at high temperatures. The 
efficiency of a Corliss engine can be con- 
sidered constant throughout a 15-yr. life. 

3. The high-efficiency turbine for this 
service would be a direct-connected machine 
of four or six stages. A 200-kw. rating 
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is rather small from the standpoint of an 
efficient turbine. The maintenance of a 
turbine-generator unit is lower than on any 
engine unit. 

4. The average turbine for this service 
would be a geared unit with a turbine speed 
of .3,600 to 4,500 r.p.m. and a generator 
speed of 1,200 r.p.m. In the case of a 
turbine having relatively large clearances 
between nozzle plate and buckets the effi- 
ciency is practically constant throughout 
its life. 

The following method is suggested to 
enable W.W.D. to select the proper gen- 
erating unit. Estimate the cost of steam 
per thousand pounds. Manufacturers will 
supply the generating set prices. Figure as 
fixed yearly charges the original invest- 
ment amortized over a 15-yr. period, in- 
terest on the investment (being sure to con- 
sider decreased value due to amortization), 
maintenance, and insurance. Next, from 
your heat balance calculate the yearly cost 
of excess steam in each case and add this 
amount to the fixed charges. The lowest 
final figure will give a clue to the most 
economical unit to install. 

Los Angeles, Calif. Wm. R. Dunn, 

Elliott Company. 


Steam Consumption Same 


STEAM consumption per hp.-hr. of turbines, 
Corliss and uniflow engines would be so 
nearly the same in 200-kw. sizes that this 
consideration might as well be dropped. 
Steam would be used anyway in processing. 

Steam consumption would be around 26 
lb. per hp.-hr. The turbine will prove best, 
because it will deliver a steadier flow and 
steadier pressure at the process headers, 
will deliver steam free of oil, will have 
lower maintenance, will wear more slowly, 








and there will be no blinking of lights or 
power surges. Turbines also require less 
attention, for there are no oil cups to fill 
and no heavy drag on a cylinder, as in a 
uniflow. 

Should W.W.D. decide to put in super- 
heaters later, the turbine would give 10 per 
cent greater economy for the first 100 deg. 
superheat and 15 per cent for the third 100 
deg. of superheat without any change in 
the turbine. But if W.W.D. is considering 
superheat later, he must be certain to get a 
cast-steel steam chest instead of a cast-iron 
one. Cast-iron, because of its porosity, does 
not expand evenly and sometimes under 
high superheat will cramp the valve gages, 
causing the governor to hunt, giving vari- 
able speed. Further, if the turbine vibrates 
heavily, don’t accept it—it will only give 
you gray hairs later. 

The Corliss does not take kindly to super- 
heat, because the valves have to have too 
much clearance for expansion to give good 
economy before superheat is used. If bored 
for dry saturated steam, valves expand and 
cramp in the bore under superheat. Oiling 
must be watched constantly, pressure will 
vary at the process header, and there will 
inevitably be oil carried over. Dies will 
have to be changed often and the valve gear 
will wear rapidly, cutting economy. Fur- 
ther, should W.W.D. want to operate con- 
densing, the Corliss would not take kindly 
to high vacuums. The uniflow drags a 
heavy piston over the cylinder bottom, thus 
causes excessive wear. It is higher in 
speed than the Corliss and wears more 
rapidly, but gives better light and power, 
more constant pressure on the process 
header, and operates better under higher 
vacuums. I have never used one with 
superheated steam. My personal preference 
between engines would be the Corliss. 

Detroit, Mich. LEonaARD LonG 
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STRAIGHTENING DIESEL CRANKSHAFTS 


ANSWERS to October Question 2 


THE QUESTION 


WE ARE encountering a number of new 
problems in overhauling our many types 
of diesels, ranging from 1-cyl. horizontals 
to many-cylindered verticals. We have al- 
ways “miked” crankshafts in order to test 
and correct alignment, but we have re- 
cently come to the conclusion that our 
former procedure is not adequate. Dial 
gage readings taken on the journals of 
many shafts have shown that many are 
bent to some extent, and regardless of 
main bearing level cannot hope to run true. 
We therefore must develop some more 
accurate procedure for checking and 
straightening crankshafts. What procedure 
can we use and how can we interpret our 
findings? Is the so-called “hot spot” 
method of value? If so, who invented it 
and where and with what success has it 
been used? Is the resulting shaft perma- 
nently corrected? What is the theory and 
technique? Is the data secured by dial 
gage readings plottable to permit mathe- 
matical or graphical analysis in order to 
locate points of maximum deflection? 
—E, R. 0. 


“Hot Spot” Sound; 
Used for 16 Years 


It HAS been generally understood by those 
in the mechanical engineering field thor- 
oughly familiar with diesel maintenance, 
that the method of applying an inside 
micrometer to points on the inside web 
surfaces of a crankshaft is of little value, 
other than in locating roughly a badly mis- 
aligned bearing. A dial indicator properly 
applied along the shaft’s length is the only 
accurate way of locating a bend. 

The so-called “hot spot” method of 
straightening is of great value, as it is the 
only method today by which a shaft can 
be accurately straightened. So far as is 
known, this method was discovered some 
twenty years ago through an accident in 
the laboratories of the General Electric Co. 

In the practical sense of the word a shaft 
is “permanently” corrected by proper appli- 
cation of this method. The theory is con- 
traction or actual shortening of the side on 
which the spot is applied. 

As each piece of material, and each 
crankshaft encountered, responds differently 
to this procedure, men thoroughly familiar 
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with its application consider it more of an 
art than a mathematical science. 
Sherman, Texas. H.W. T. 


[Eprror’s Nore—H. W. T. has been 
using this method of repair for more than 
sixteen years on all types and sizes of diesel 
crankshafts, and with notable success.] 


Alignment Is Most Important 


IMPROPER crankshaft alignment is probably 
responsible for more diesel engine operating 
troubles and maintenance expense than all 
other combined causes. Experienced diesel 
engineers, having found this statement to 
be correct, make frequent checks of crank- 
shaft alignment, utilizing the generally 
known and approved bridge-gage method 
supplemented by checking crank-web de- 
flections and level readings of each main 
journal. 

In the majority of instances this method 
has proven satisfactory, and correct align- 
ment is obtained without difficulty. How- 
ever, many cases are on record where com- 
parison of the three sets of readings showed 
inconsistencies. The usual procedure at this 
point is to scrape one or more bearings in 
an attempt to secure a satisfactory average 
between the three sets of readings. After 
many bearing variations it is found that 
any reduction in error in one set of read- 





ings causes a corresponding increase in the 
others. From this experience it is assumed 
that the shaft is bent, making it impossible 
to secure proper alignment. The engine is 
reassembled and placed in service. A series 
of bearing troubles, abnormal liner wear, 
loosening or breaking of shaft bolts, and in 
some instances broken crankshafts result.’A 
complete engine alignment and level analy- 
sis would have revealed in practically every 
case that the shaft was not distorted, but 
the inconsistencies of the readings were 
caused by poorly fitted bearing ways, a dis- 
torted base plate or incorrect setting of the 
outboard bearing. 

Improper fitting bearing ways may be 
corrected by blueing the bearing support 
and rolling the shell in position, removing 
and filing off the high spots. 

Compensating for a distorted base plate 
requires the use of an arbor accurately 
ground to the diameter of the shaft jour- 
nals and long enough to reach through at 
least three main bearings. The arbor is 
placed in the bearings with a very light 
coating of Prussian blue on the surface and 
caused to rotate. A sensitive level is then 
used on the arbor to determine the high 
spot. The bearings should be scraped until 
the arbor is level and satisfactory bearings 
are secured. The arbor is moved over one 
bearing and the process repeated until all 
main bearings have been completed. Using 
the arbor in the place of the shaft, bridge- 
gage readings should be made and stamped 
on the bearing pads for future reference. 

The correct procedure of outboard bear- 
ing alignment varies with shaft design. It 
is suggested that this information be 
secured from the engine manufacturer. 

A large diesel engine crankshaft which 
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is distorted to a degree that would require 
it to be straightened could hardly be re- 
paired outside of the shops of a shaft manu- 
facturer, and even then presents serious 
complications. It is safe to assume if the 
shaft left the shop out of alignment that 
the distortion was machined into it and 
could not be repaired. Provided the shaft 
was damaged in service, the distortion 
would probably be in the form of a twist, 
and after straightening would require 
heat-treating to remove internal stresses. 
The “hot spot” method of straightening 
or bending mild steel shafting has been 
used with satisfactory results for many 
years. However, it would probably result 
in a ruined shaft if this process were util- 
ized for field repairs of a diesel engine 
crankshaft. ; 

Daytona Beach, Fla. J. W. Keck, 

Sup’t. of Generating Stations, 

Florida Power & Light Co. 


Prevention, Not Cure 


BENDING of a diesel crankshaft is a result 
of improper support. My experience is 
that gaging between crank webs is the most 
reliable way to check shaft alignment. Two 
precautions are essential in getting reliable 
indications. The webs should be gaged at 
identical places on both top and bottom 
centers (scribe the webs where measure- 
ments are to be made). Measurement 
should be made with as near as possible 
the working weight on the shaft (do not 
disconnect the flywheel and crankshaft). A 
shaft in perfect alignment should not show 
more than 0.001 in. variation between read- 
ings when the shaft is at top dead center 
and at bottom dead center. 

Permissible variation varies somewhat 
with crankshaft diameter, but if variations 
are greater than 0.003 in., realignment is 
necessary. I think it is a waste of time to 
attempt to determine which bearing is low, 
because all must be adjusted anyhow. The 
easiest way is to remove the shaft and re- 
align the bearings, using a level and a 
straight-edge to check. If bearings are in 
alignment and the shaft is not sprung, it 
will then run true. 

If a shaft is found to be sprung, the best 
way to straighten it is to put it in a lathe 
of suitable size, find where the bent section 
is and then press the bend out with a press. 
Heating the bent part with oxy-acetylene 
flame or heavy oil-fired blowtorch will 
make straightening easier, but before this is 
done, the makers should be consulted re- 
garding the effect of heat on the steel. 

After it is straightened, the shaft should 
be examined closely for cracks. These are 
usually to be expected in a sprung shaft. 
Small ones can be repaired by welding. 
A severe crack usually means a discarded 
crankshaft. While it is possible to 
straighten bent shafts, it is not to be recom- 
mended as general practice. It is better to 
check bearing alignment oftener, watch 
lubrication, and adjust when needed. 

Garden City, England. W. E. Warner. 


Straingage Tests Alignment 


A PARTIAL answer to this question appears 
on page 34 of the April, 1934, The Locomo- 
tive, in which is explained a method of 
testing alignment and one for calculating 
stress recommended by Hartford Steam 
Boiler Inspection & Insurance Co. 
Formerly, engineers knew that appreci- 
able variation in the readings of a microm- 





eter across crank webs at top and bottom 
positions indicated main-bearing misalign- 
ment, and that appreciable misalignment 
meant constant flexing of the shaft and 
probably a resulting stress beyond the safe 
fibre strength of the steel. But where was 
the danger point? 

Hartford sets about answering the ques- 
tion this way: A straingage is placed in 
position, preferably in punch pricks, be- 
tween adjacent webs, the spring being set 
so that its resistance to compression will 
just hold the gage in place. The crank is 
then turned slowly to four different posi- 
tions with the gage in place—bottom, top, 
back and front. At each position a reading 
is taken. (Obviously, the crank must be 
kept slightly off center in the bottom posi- 
tion to allow the straingage to clear the 
connecting rod.) 

Maximum bending of the crank webs, as 
cantilever beams, is then the greatest dif- 
ference found between any two of the four 
readings. This formula, based on Hooke’s 
Law, will then give fibre stress in the webs: 

Apparent fibre stress, lb. per sq. in. 

_ 43,500 X a X t 


2 
in which: L , 

a = Maximum difference between strain- 
gage readings in two positions, expressed in 
mils (a mil is 1/1000 in.). 

t = Thickness of crank web, in. 

L = Length of crank or 4 engine stroke, 
in. 

This formula assumes that all distortion 
takes place in one web, the worst possible 
condition. Actually, distortion may be 
divided between two webs, in which case 
the formula is well on the safe side. 

When apparent fibre stress in the webs 
exceeds 20,000 Ib. per sq.in. by this method 
of investigation, the shaft should be taken 
out of service for expert inspection, for 
usually dangerous progressive cracks will 
be found in webs, fillets of the crankpin, or 
in fillets of the journals. 

Our experience with the straightening of 
diesel crankshafts, with the few cases that 
have come to our attention, has been un- 
favorable. It appears that the causes of the 
shaft becoming bent will sooner or later de- 
velop the same defect after the shaft has 
ben straightened. 

It is important to avoid misalignment of 
the bearings in diesel engines, but this is 
mainly from the standpoint of avoiding 
overstress and the formation of surface 
cracks which eventually lead to complete 
breakdown of the shaft. Our method of 
doing this is described above and in the April 
number of our “The Locomotive.” 

Hartford Steam H. J. VANDER EB 
Boiler Inspection Asst. Chief Engineer 
& Ins. Co. Turbine & Engine Division 





“Hot Spot” Principle 


SomE readers may be unfamiliar with the 
principle of the “hot spot” method of 
straightening shafts. Consider, for a mo- 
ment, a straight shaft in which a hump 
has been bent. In “hot spot” treatment, 
the top or outside of the hump is heated 
to a red heat, the inside or bottom of the 
hump being kept cool. The theory then is 
that the tension in the bottom of the hump 
will tend to compress the heated, and there- 
fore plastic, metal at the top so that when 
the shaft cools, it will automatically 
straighten out. Obviously, such a method 
is cut-and-try, suitable for use only by 
skilled men. —EDbITor. 
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Hydraulics 


Hyprautics (2np Epition)—By Ernest 
W. Schroder, professor of experimental 
hydraulics, Cornell University, and 
Francis M. Dawson, professor of hy- 
draulic and sanitary engineering, Univer- 
sity of Wisconsin. Published by Mc- 
Graw-Hill Book Co., Inc., New York, 
N. Y. Clothboard covers. 429 pages, 
6x9 in.; 13 tables; 206 illustrations. Price, 
$3.50. 


This book was originally written to sup- 
ply a nucleus for a basic course in the hy- 
draulics of engineering and not as an ex- 
haustive treatise on one phase of hy- 
draulics. In the second edition, this basic 
idea has been continued and the treatment 
revised and enlarged to include advances 
made in the art during the last seven 
years. In many places the text has been 
altered to give clearer presentation and 
many more illustrative problems have been 
worked out. 

More formal use of Bernoullis theorem 
has been made, particularly in the examples 
for the flow in pipes. Ordinary methods 
and formulas for the flow in pipes are 
treated in one consolidated chapter, and a 
new more general treatment of viscous 
and turbulent flows is given in another. 

Parallel use of the Kutter and Manning 
formulas is a feature in the chapters on 
flow in open channels. Hydraulic jump 
and the Parshall flume are presented in a 
new appendix, while another appendix 
contains experimental data on _ orifices 
formerly given in the body of the text. 
About 50 pages have been added in re- 
vision of the book, but the new treatment 
should make the subjects easier for the 
student to grasp and of greater value as a 
reference on hydraulic problems. 


Diesel Handbook 


DiesEL ENGINEERING Hanpsook (7TH 
Epition)—Editor, L. H. Morrison, As- 
sociate Editor, T. A. Burdick. Pub- 
lished by Business Journals, Inc., 192 
Lexington Ave., New York, N. Y., 236 
pages, 9x12 in. (plus 84 pages of adver- 
tising); Flexible fabrikoid covers. Il- 
lustrated and indexed, Price, $5. 


This is a good job, with particular 
emphasis on those important elements in 
any diesel plant—the auxiliaries, particu- 
larly cooling towers, temperature and pres- 
sure indicators, exhaust systems. The book 
is much larger than conventional hand- 
books, with the advantages of larger type 
and clearer illustrations. 

Inevitably many illustrations and some 
text have been previouly printed, but the 
present treatment is disinctive, the ap- 
proach new and refreshing, the regrouping 
carefully and comprehensively done. The 
fourteen chapters are really individual es- 
says; the usual dry textbook atmosphere is 
totally lacking. Chapters are: The Diesel 
Engine (13 pages), Diesel Production and 
Economics (16 pages), New Diesel En- 
gines (24 pages), Supercharging Turbo- 
charging and Blower Scavenging (7 pages), 
Diesel Lubricating Oils and Fuels (9 
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pages, plus 8 on testing centrifuging and 
filtration equipment), Plant Planning In- 
stallation and Starting (22 pages), Water 
Cooling Systems (20 pages), Electrical 
Equipment in Diesel Stations (22 pages), 
Intake Exhaust and Starting Equipment 
(8 pages), Fuel and Lubricating Oil Han- 
dling & Equipment (14 pages), Operation 
and Maintenance (27 pages), Keeping of 
Plant Records (2 pages plus 10 pages of 
forms), Questions and Answers for the 
Diesel Engineer (8 pages), Diesel in 
Transportation (23 pages), Engine-room 
Maxims (1 page), Advertising (84 pages). 


Power Metering 


Etectric Power METERING (1934)—By 
Archer E. Knowlton, associate editor, 
ELectricAL Worip. Published by Mc- 
Graw-Hill Book Co., Inc., 330 West 
42nd St., New York, N. Y. Clothboard 
covers, 340 pages, 6x9 in. 13 tables; 
215 illustrations. Price, $4. 


Metering of electric power has attained 
an importance second only to generation, 
transmission and application. Accurate 
metering requires sources of error be 
taken into account that may be considered 
negligible in other branches of the elec- 
trical industry. It is from the viewpoint 
of the technically trained meter engineer 
that this book has been written. : 

The treatment covers the basic prin- 
ciples of energy and power metering, 
coupled with practical methods of kilowatt- 
hour, reactive, demand, telemetering and 
totalizing applications. Terminology of the 
metering engineer is used, and clarifying 
discussions given on obscure phenomena in 
instrument transformers, induction meters, 
unbalanced systems, wrong connections, 
non-concordant demand measurements, 
polyphase systems and technique of meter 
testing. 

The book has been written as a textbook 
of practical fundamentals on electric power 
metering that had its beginning in advanced 
short courses for electrical meter engi- 
neers, conducted by the author for several 
years at Yale University. This work was 
done at the instance of and in coopera- 
tion with successive metering committees 
of former National Electric Light Associa- 
tion. For the meter engineer and senior 
electrical-engineering student the book con- 
tains a wealth of information. 


Career 


CuHoosinc A CaArREER—Edited by George 
Bijur. Published by Farrar & Rinehart, 
Inc., New York. Clothboard cover. 274 
pages, 54%84 in. Price $1.75. 


When they asked for a copy of this book 
for review, the editors assumed that the 
career of engineering would be included 
among the 28 listed. This, however, is 
not the case. The book has no section 
dealing with engineering, nor for that mat- 
ter any dealing with medicine, law or 
architecture. The preface explains that 
these particular professions require such 


arduous preparation that only a few of 
the readers would be interested. 

Nevertheless, we think it worthwhile to 
bring “Choosing a Career” to the attention 
of Power readers. It will interest some of 
them to know what opportunities are avail- 
able in such fields as finance, foreign 
trade, government service, building, rail- 
roading. 

The book is composed of speeches at the 
first Choosing a Career Conference for 
men and women, held early this year in 
Newark, N. J. It is an extremely interest- 
ing book, not only for the young man who 
must make his own choice, but also for his 
older brother who has been through the 
mill and is frequently asked for advice. 
How can one advise for or against engi- 
neering without knowing the alternatives? 

The 28 fields are represented by men 
of national reputation. There is much less 
soft soap and much more plain talk than 
one might expect. Very interesting ! 











BRIEF REVIEWS 


A.S.M.E. MecHanicat Catatoc (1934). 
The regular 24th annual volume, including 
an index to manufacturers of industrial 
equipment, materials and supplies. Pub- 
lished by the American Society of Mechani- 
cal Engineers, 29 West 39th St., New York, 
N. Y.—Data on products of 665 com- 
panies. 


PracTICAL EverypaAy CHEMistrY (1934). 
By H. Bennett, F.A.J.C., editor-in-chief of 
“The Chemical Formulary.” Published by 
the Chemical Publishing Co., 175 Fifth 
Ave., New York, N. Y. 305 pages, 54%83 
in. Clothboard covers. Indexed. Price 
$2—As Frederick Krassner, chief chemist 
at the U. S. Naval Base, Brooklyn, N. Y., 
says, this book “tells how to make every- 
thing but love and little green apples.” It 
is chock full of formulas of every con- 
ceivable kind. Among those that will in- 
terest power engineers are: adhesives, 
lacquers, paints, varnishes, lubricants, con- 
struction materials, plating, polishes, 
abrasives, soaps, and cleaners. There are 
also eight pages of handy tables. 


CONDENSERS, FEEDWATER HEATERS, 
EVAPORATORS AND BorLeR FEED Pumps 
(1934). A report of the Turbines, Auxili- 
aries & Piping Subcommittee of the Prime 
Movers Committee, Edison Electric Insti- 
tute. Published by the Institute, 420 Lex- 
ington Ave., New York, N. Y., as Publica- 
tion B3. 22 pages, 9x12 in. Price 45 
cents to members, $1.15 to non-members— 
Regular annual report, including users’ 
and manufacturers’ statements. 


Tue Etecrric LiGHt AND Power INbus- 
TRY IN 1933 (WITH CURRENT FIGURES TO 
June 30, 1934). Statistical Bulletin No. 1 
(old series No. 10), Oct., 1934. Published 
by the Edison Electric Institute, 420 Lex- 
ington Ave., New York, N. Y. Price 30 
cents to members, 75 cents to non-members 
—28-page annual report. Ask for Publica- 
tion B9. Includes principally utilization 
statistics, although there are several 
tables on fuel used, electricity generated, 
etc. 


691 








WHAT'S NEW _IN PLANT EQUIPMENT 





{ 
' 
H 


Pipe Flow Meter 


Indicating, recording and inte- 
grating elements are powered 
from external source, thus do 
not lessen accuracy. Flow 
through pipeline causes float 
carrying soft-iron armature and 
resting on mercury in U-tube to 
be displaced, this being balanced 
electrically by shifting a similar 
armature in recorder, both 
armatures being surrounded by 
inductance coils of a bridge cir- 
cuit carrying a.c. Unbalance 
deflects boom of a sensitive gal- 
vanometer which directs appli- 
cation of power to shift recorder 
armature until boom returns to 
neutral. Value recorded when 
balance is regained. Movement 
of 0.001 in. in transmitter arma- 
ture, corresponding to 0.01 per 
cent change in rate of flow, will 
be registered. Unit takes 25 
watts, and is not affected by volt- 
age variations or other electrical 
factors, as no current is flowing 
when recording is done. No 
over - shooting, even when 
changes are rapid. Uniformly 
spaced graduations on charts. 
Seven interchangeable manom- 
eter tubes of different ranges 
provided to gain full scale de- 
flection under particular maxi- 
mum and minimum flow condi- 
tions. Transmitter may be 
several miles from receiver. Unit 
easily checked and recalibrated. 
Integration or flow at least once 
a minute, counter reading di- 
rectly. In illustration: A meter 
cut-off valves, B high-pressure 
manometer tube, C transmitter 
coils, D float, E overload check 
valve, F equalizing valve, G low- 
pressure manometer tube, H cali- 
brating rod, J soft iron armature, 
J drain valve, K receiver coils, 
LT sensitive galvanometer, M 
motor, N applied a.c., O relay 
adjusting mechanism. To be 
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shown at Power Show, Booths 
82 and 83, of the Paul B. Huyette 
Co., Inc. Made by: 

Cochrane Corp., Philadelphia, 
Pa. 











Industrial Boiler Meter 


Records steam flow from 
boiler, air flow for combustion 
and flue-gas temperature on one 
12-in. chart. Also indicates 
steam flow on __porcelain- 
enameled scale and integrates 
total steam flow on 6-digit 
counter. Dust and moisture- 
proof steel case for flush front 
or surface mounting, simplified 
and powerful steam-flow mecha- 
nism with interchangeable head 
chambers (to avoid service -in- 
terruption if orifice must be 
changed). Air-flow mechanism 
gives quick, easy and accurate 
adjustment. Boiler damper or 
fuel control is adjusted until 
steam flow and air flow coincide. 
Flue gas temperature records 
show condition of boiler baffles 
and efficiency of heat transfer 
through tubes. To be exhibited 
at Power Show, Spaces 54 
and 55. 

Bailey Meter Co., 1050 Ivan- 
hoe Rd., Cleveland, Ohio. 








Squirrel-Cage Motors 


“Seal-Clad” motors have 
open-type construction with per- 
manent coil protection. Hard, 
smooth, Bakelite shields over 
stator coils for protection. Rat- 
ings up to 25 hp., 1,800 r.p.m. 
Cast-steel frames, twistless sta- 
tors, silver-brazed rotor, sleeve 
or anti-friction bearings. 

Allis-Chalmers Mfg. Co., Mit- 
waukee, Wis. 


A.C. Motor-Generator 
Welder 


“Shield-Arc A.C.” takes 2- 
or 3-phase a.c. at standard volt- 
ages and frequencies and con- 
verts it into a.c. of lower voltage 
and at that higher frequency 
most suitable for arc-welding 
with either heavily coated or 
washed electrodes. Higher fre- 
quency gives more stable arc, 
less magnetic blow, easier start- 
ing. Less spatter loss, greater 
density in multi-pass welding. 
Better power characteristics 
from line (p.f. claimed double 
that of transformer type ma- 
chine). Portable and station- 
ary motor-driven models in two 
sizes, smaller for continuous 
welding with g:- to #s-in. elec- 
trodes, larger for electrodes 4 
to 8 in. Wired for 220, 440 or 
550 volts, 2- or 3-phase 50 and 
60 cycles. Claimed to use less 
current than transformer type. 

Lincoln Electric Co., Coit Rd. 
& Kirby Ave., Cleveland, Ohio. 





Suction Hose 


Woven tubular reinforcement 
of strong cabled cotton cords and 
wire makes this light hose which 
will not collapse. Smooth lin- 





ing of specially compounded rub- 
ber. If crushed, can be reshaped 
with mallet, and can be con- 
nected easily to standard coup- 
lings on job. Does not require 
soft ends. Known as “Delmar”; 
all sizes to 4 in. 

Electric Hose & Rubber Co., 
Wilmington, Del. 





Heavy-Duty Circuit 
Breaker 


Type HD air breakers rated 
5 to 10,000 amp., 750 volts a.c., 
600 volts d.c., live or dead front, 
steel enclosed. Will carry rated 
current continuously with tem- 
perature rise not over 20 deg. C. 
on contacts. Will open circuit 
at highest speed so far possible 
with air-type breaker. Inter- 
rupting capacity 120,000 amp. 
with current 5,000 amp. or 
greater. Simple, sturdy, fool- 
proof, low maintenance. Sta- 
tionary latch enables breaker to 
withstand heavy mechanical 
shocks. Silver-faced contacts if 
desired. Steel parts of non-mag- 
netic alloy. Single-pole breakers 
have straight handles, multipole 
breakers, spade handles. Long 
calibration scale. 

Roller-Smith Co., 233 Broad- 
way, New York, N. Y. 


Protective Coating 


“Plicote” is very resistant to 
chemicals—tanks coated with it 
withstand action of 50% caustic 
solutions at elevated tempera- 
tures. Brine tanks also coated 
with success. Provides hard, 
tenacious film which is also 
homogeneous and flexible. Suit- 
able for water storage, etc., be- 
cause tasteless, odorless, non- 
toxic. Also withstands saponi- 
fication in painting concrete 
floors. 

Watson-Standard Co., Pitts- 
burgh, Pa. 
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Extra-Heavy Bronze 
Valves 


These regrind-renew valves 
made in globe and angle pat- 
terns. Figs. 970-973 fitted with 
nickel-alloy seat ring and disk; 
Figs. 976-979 with nickel-alloy 
seat ring and plug. Plug-seated 
design recommended for 
throttling or extremely severe 
service. All valves union bon- 
net type in sizes to 2 in. In 23- 
and 3-in. sizes, valves have 
bolted bonnet. Screwed - end 
valves recommended for 300-lb. 
steam and 500-ib. oil, water and 
gas. Flanged-end valves for 
250-Ib. steam and 400-Ib. oil, 
water or gas. Diameter of disk 
or plug scientifically correct in 
relation to seat, permitting re- 
peated regrinding without scor- 
ing or grooving disk. Stuffing 
boxes very deep, using lubri- 
cated and graphited asbestos 
packing. Bronze gland or fol- 
lower permits tightness with 
slight pressure on packing nut 
and reduces friction. Bodies 
electric-furnace bronze, with 
free passages. Manganese- 
bronze spindles have Acme 
threads. Designed so that fluid 
passing through does not con- 
tact spindle-operating threads 
with valve full open. Supple- 
ment to Jenkins Catalog 23. 

Jenkins Bros., 80 White St. 
New York, N. Y. 


‘a 


Electric Tape 


Goodrich mending and electric 
tape is 90 per cent pure rubber; 
single thickness has tested to 
8,000 volts. Tested and listed 
by Underwriters’ Laboratories. 
May be applied as a cigarette is 
rolled rather than spirally, to 
save time and tape. 

B. F. Goodrich Co., Akron, 
Ohio. 


Indicating Humidity 
Controller 


“Rotax” electrically operated — 


indicating relative humidity con- 
troller uses solenoid valves and 
motor valves on water, air or 
steam lines. Relay set inside 
case and can be used to control 
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unit heaters, dampers, air wash- 
ers, etc. Contacts have uniform 
pressure and self-cleaning action. 
Range 0-100 per cent R.H. and 
between 10 and 120 deg. F. Also 
room or duct temperature con- 
trollers in same style case for 
industrial use. Interlocking elec- 
trical circuits when required. 
Bulletin 184. 

Foxboro Co., Foxboro, Mass. 


Oil Circuit Recloser 


Single-pole outdoor automatic 
oil circuit reclosers. Desig- 
nated as Type FP-19, for cir- 
cuits from 2,200 volts to 7,500 
volts and 50 amp. continuous 
loads. Only two connections to 
distribution circuit, no control 
power necessary. Device opens 
promptly on short circuit, then 
closes automatically after sev- 
eral seconds, remaining closed 
if fault is removed and reset- 
ting itself for next emergency. 
If fault is not cleared, device 
will reopen, and will go through 
this cycle three times. If after 
three cycles, short is not cleared, 





device will lock itself open and 
indicate its position by target. 
Manually reclosed. 

General Electric Co., Sche- 
nectady, N. Y. 


Brazing Flux 


“Handy Flux” for brazing 
either ferrous or non-ferrous 
metals. Has lower melting 
point than other similar fluxes, 
works efficiently over wide tem- 
perature range, greater solvent 
action on wider variety of ox- 
ides. Less tendency to ball up 
or bubble; slag washes off read- 
ily. 4, 1 and 5-Ib. jars, in paste 
form. 

Handy & Harman, 82 Fulton 
St., New York, N.Y. 





5-Speed Pushbutton 
Hoist Control 


Five speeds, controlled from 
one button, are featured in this 
selective 5-speed pushbutton 
controller for cranes and hoists. 
First speed is “creeping,” others 
progressively to full speed can 
be felt as distinct points as but- 
ton is depressed. When button 
is released gradually, same 
series is gone through in reverse 
order. On heavy loads, fewer 
speeds are available; thus on 
very heavy loads, load will not 
move until third or fourth 
switch-point. Load can _ be 
“jogged” between two points 
where lower point will not keep 
load lifting and upper one is too 
fast. Individual pushbutton 
controllers available for various 
crane motions—bridge, trolley 
and hoist. Unit is compact and 
easily mounted. Similar units 
and control for ac. and d.c. 
Two sizes: Class 1, 3 hp., Class 
A, 74 hp. 

Shepard Niles Crane & Hoist 
Corp., 388 Schuyler Ave., Mon- 
tour Falls, N. Y. 


Grease Cartridge 


1-lb. factory-loaded grease 
cartridges for new type gun. 
Cartridges have sliding bottoms 
which act as plungers to feed 
grease into high-pressure cham- 
ber in gun nose. Cartridges may 


be interchanged when different 
type grease is required, since 
plunger base and special head 
seal. Lubricant range from 
fluids to heavy grease. Non- 
refillable. Developed by Stand- 
ard Oil Co. (Ind.) and Bendix 
Aviation Corp. subsidiary : 
Lubrication Corp. 910 S. 
Michigan Ave., Chicago, Ill. 


Geared-Head Turbo- 
Blowers 


Centrifugal compressor using 
gearmotor for speed increase, 
thus giving blower running at 
higher than motor speeds, with 
consequent reduction in size and 
better performance. Pressures 
0.75 to 3.0 lb. gage, volumetric 
capacities corresponding to 
motors from 3 to 30 hp. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 
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Globe and Angle Valves 


Renewable bronze. Radial 
seat between body and bonnet 
for tight joint alignment and 
longer wear. Seat drawn to 
tight joint by union nut with- 
out sliding or scraping of seat 
surfaces. Long-fiber asbestos 
disk ring, standard for inter- 
changeability with other types if 
desired. Stem rolled bronze rod 
with at least five full Acme 
threads alwavs in contact with 
bonnet. Protected top seat above 
stem threads makes for easy 
repacking under pressure. Ven- 
tilated, malleable-iron hand- 
wheel. Wheel locking nut 
below hand level and held by 
lock washer. All parts inter- 
changeable. 

Fairbanks Co., 393 Lafayette 
St., New York, N. Y. 


Disk-Type Electric Brake 


Compact, smooth-acting, de- 
signed for mounting on many 
types of motors. Suitable for 


applications requiring no more 
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than 50 lb.-ft. of braking torque 
continuously or 75 intermittently. 
Brake also available individually 
for floor-mounting in applica- 
tion to motors already in service. 
Construction similar to multiple- 
disk clutch, calibrated helical 
springs forcing non-rotating 
disks against rotating ones 
splined to motor shaft. Mag- 
netic system ordinarily holds 
springs back. Small airgap 
limits current inrush and conse- 
quently power _ consumed. 
Torque and lining wear adjust- 
ments. Quick, smooth action, 
low braking pressure and long 
life. 

General Electric Co., 
nectady, N.Y. 


Sche- 


Lubricator 


Model ET totally enclosed 
lubricators are available in 
either sight-feed (Type SF) or 
blind-feed (Type BF) designs, 
both using single-plunger prin- 
ciple. In Type SF, single 
plunger takes oil from reservoir, 
measures it and forces it to de- 
livery point. Plunger actuated 
by rocker arm traveling on an 
eccentric. Rocker arm drives 
plunger in straight line, thus 
avoiding wear due to side thrust. 
On discharge stroke, oil is 
forced to delivery point under 
pressure, and at same time oil 
is drawn from reservoir for 
next delivery. On downstroke, 
oil in suction chamber is forced 
through sight-feed intake nozzle 
into sight-feed chamber, then to 
discharge side of plunger, which 
is separate from suction side of 
pump. Exact amount of oil 
passed to sight-feed is delivered 
at each stroke. No pressure or 
vacuum in feed glass, which 
only gives evidence of operation 
and keeps foreign substances out 
of delivery lines. Mounted close 
to discharge line to protect 
against breakage. Adjustment 
from one to ten drops per stroke 
against varying pressures up to 
2,000 Ib. Type BF is similar 
except sight-feed is omitted. Oil 
feed regulation accomplished by 
changing length of plunger 
stroke. Glycerine or blinker 
sight-feeds or pump-plunger 
stroke-length indicator available 
for use with this type. Clutch 
drive. All working parts run 
in oil. Reservoir capacities 2 
to 8 pints. 

Hills McCanna Co., 2349-59 
Nelson St., Chicago, IIl. 
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Reinforced Sheave 


Duro-Brace Texsteel sheave 
has outside walls reinforced by 
convex steel plate which avoids 
distortion. Welded at rim and 
web for strength and has in- 
terior grid-type construction for 
rigidity. 

Allis- Chalmers Mfg. Co., 
Texrope Division, Milwaukee, 
Wis. 


Bronze Gate Valves 


Inside-screw, traveling-spin- 
dle gate valves with screwed 
and flanged ends, for various 
working pressures. Figs. 47 
and 48 for 125-lb. steam or 200- 
Ib. oil, water or gas. Figs. 49 
and 50 handle 150-lb. steam or 
225-lb. oil, water or gas. All 
bonnet threads in contact with 
spindle at all times. Body cast 
electric-furnace bronze with 
free passages. Cast-in guides 
keep wedge in line with seat. 
Wedge out of line of flow when 
valve is full open. Double- 
faced solid wedge and precision 
machined seat for tight closure. 
Extra-deep stuffing box. Valves 
can be repacked under full pres- 
sure and fully open. Supplement 
to Jenkins Catalog 23. 

Jenkins Bros., 80 White St., 
New York, N.Y. 


trip coils, when energized, re- 
lease mechanism by  direct- 
acting trip mechanism to open 
breaker. Emergency manual 
operation by removable lever. 
If operated from a.c. source, 
suitable copper-oxide rectifier 
and accessories are used in con- 
junction. 

General Electric Co., 
nectady, N. Y. 


Sche- 


Close-Coupled 
Centrifugal Pump 


This line of close-coupled, 
side-suction centrifugal pumping 
units called “Standard-Motor- 
mount,” is so designed that any 
make of standard ball-bearing 
motor of open, enclosed, splash- 
proof or explosion-proof types 
can be used. Design of motor 
and pump shafts avoids neces- 
sity for special motor end bells 
or shaft. Pump and motor on 
substantial base plate, avoiding 
overhang of either. Cradle 
mounting of pump permits ex- 
pansion when handling hot 
liquids without disturbing align- 
ment. Complete units in stock. 
At 1750 r.p.m., capacities 5 to 
650 g.p.m.; at 3,500 r.p.m., ca- 


pacities 25 to 250 g.p.m. Bulle- 
tin 4150. 
Deming Co., Salem, Ohio. 








Trip-Free Solenoid 
Mechanism 


Compact, trip-free, d.c. sole- 
noid mechanism operates elec- 
trically small indoor oil circuit 
breakers. This Type MS-5 has 
potential trip coil for remote 
trippinz, also provision for 
three instantaneous or time 
overcurrent trip coils. Current 











Stoker Air Plate 


V.M. air plate A allows thin 
film of air to enter at top of fuel 
pot inside and into fuel along 
entire width of hopper. Angle 
iron above prevents coal from 
getting in. It helps ignite coal 
and gases at very front of fur- 
nace, bettering combustion and 
steam generation avoiding 
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smoke and saving fuel. Can be 

used on any type overfeed stoker. 
V.M. Engrg. Co., 916 G St., 

N.W., Washington, D. C. 





Trap-pump Unit 


“Electrap” is pressure-equaliz- 
ing, motor-driven  boiler-feed 
and condensate-return unit re- 
quiring only 4-hp. motor for 
100-hp., 125-lb. pressure unit. 
Combination of two-valve return 
trap and motor-driven low-head 
centrifugal pump. When con- 
densate fills trap, vent valve 
closes and steam valve opens, 
admitting steam at boiler pres- 
sure, and mercury switch trips 
to start pump. As pressure in 
trap is equalized with that of 
boiler, pump has only to raise 
water to boiler and overcome 
pipe friction. When trap has 
emptied, steam valve closes, vent 
opens and motor stops. Unit 
especially suited for gravity 
systems, will return both low- 
pressure and high-pressure re- 
turns, also feed make-up water 
and heat it as it goes through 
trap. Four sizes for boilers 
of 200, 400, 600 and 10,000 sq.ft. 
and two series, 60-Ib. and 125-Ib. 
maximum pressure. 

Johnson Corp., Three Rivers, 
Mich. 


Tape and Splicing 
Compound 


“Gold Seal” line of friction 
tapes and splicing compounds 
includes regular commercial 
grades as well as special. Packed 
in 1-, 2-, 4- and 8-oz. rolls. Fric- 
tion tape strong, “tacky,” free 
from pinholes, non-ravelling, 
high insulating qualities. Splic- 
ing compound is high-grade rub- 
ber insulating tape which fuses 
immediately. Either Cellophane 
or tinfoil wrapper. Samples. 

Jenkins Bros., Rubber Divi- 
sion, 510 Main St., Bridgeport, 
Conn. 
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Motorized Car Spotter 


Vertical-capstan type electric 
unit now furnished with motor 
attached direct to. side of hous- 
ing, eliminating base plate and 
shaft coupling. Housing includes 
helical-gear reduction at motor 
and worm-gear set, running in 
oil. Motor is high-torque fully 
enclosed type, easily removable 
with pinion. Two sizes, smaller 
with pull of 5,000 Ib. larger 
10,000 1b. Booklet No. 1392. To 
be shown at Power Show. 

Link-Belt Co., 910 S. Michi- 
gan Ave., Chicago, Ill. 


All-Metal Vacuum 
Switch 


Made almost entirely of steel 
and designed to take advantage 
of absence of an arc when 
breaking a circuit in high vac- 
uum, these vacuum switches are 
only 2 in. in diameter and 14 
in. long. Operated by a fraction 
of an ounce pressure, unit can 
interrupt as much as 5 hp. as 
fast as 30 times per sec. Desig- 
nated as Type Fa-6 and rated 
at 10 amp., 250 volts d.c. or 440 
volts a.c., or 5 amp. at 500 volts 
d.c. Steel chamber is hydrogen- 
copper brazed and exhausted to 
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high vacuum through hollow 
steel operating stem passing into 
vacuum contact chamber through 
thin steel endwall flexible 
enough to permit slight motion 
for contact. Leading-in wires 
sealed in glass beads inside al- 
low thimbles inserted through 
opposite and heavier endwall. 
Thus can withstand severe 
shock and vibration. 

General Electric Co., Sche- 
nectady, N. Y. 


A.C. Manual Regulator 


For any a.c. circuit where 
voltage must be manipulated; 
replaces rheostats, resistances, 
reactances, transformers. Uses 
Kathetron tube—a _hot-cathode 
rectifier with control grid out- 
side the bulb. It acts as an in- 
stantaneously operating switch 
which can be kept closed for a 
varying time depending upon 
voltage applied to insulating band 
aroundit. Availableintwo forms: 
in one current permitted to pass 
to load is varied as desired, in 
other voltage may be raised or 
reduced over range of 50% each 
way. Range of first type is from 
slightly below normal voltage 
applied to load to below 25% of 


Feed-Water 
No. 


1 Conditioning — Cochrane 
Corp., Philadelphia, Pa. 
689 not merely describes this 
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normal. Very efficient, easily 
applied for remote control. 


Magnitude of voltage applied to 
load circuit is practically inde- 
pendent of load. Tubes have 
5,000-hr. life. Almost any rat- 
ing desired. 

Roller-Smith Co., 233 Broad- 
way, New York, N. Y. 





Vacuum Cleaner 


“Invincible” industrial truck 
vacuum cleaner cleans floors, 
walls, ceilings, overhead struc- 
tures, pipes, feeders, hoppers, 
boilers, auxiliaries. Handled by 
one man. Has dust separator 
which removes entrained ma- 
terial before air strikes fan 
blading. Exhausted air is fil- 
tered three times. Dirt col- 
lected in metal container at floor 
level, easily emptied. 4-stage 
turbine exhauster with 3-belt 
Texrope drive on 5-hp. motor 
produces 70-in. water gage suc- 
tion and volume of 265 cu.ft. per 
min. Weight 550 lb., carried on 
roller-bearing, | swivel-wheeled 


carriage. Height 57 in., width 
21, length 27. 
Invincible Vacuum Cleaner 


Mfg. Co., Dover, Ohio. 


48-page Bulletin 


com-_ bulletin 





Boiler Water Meter 


Indicates and records both 
boiler water level and feedwater 
flow. Is combination of standard 
fluid meter (to indicate, record 
and integrate feedwater flow) 
and 12-in. indicator with dial- 
type scale for boiler water level. 
Indicator mounted directly above 
recording meter on small feed- 
water panel. Checking of com- 
bination record will show source 
of erratic or faulty operation, 
particularly with boilers having 
small water-storage space where 
changes in load may cause slugs 
of water to be carried over into 
superheater. 

Bailey Meter Co., 1050 Ivan- 
hoe Rd., Cleveland, Ohio. 


Barrel Rack 


Barret Rockerack permits one 
man to put drums and barrels 
into convenient position for 
draining. Uses new arrange- 
ment for tilting and lifting that 
is easier, quicker, safer. “Toes” 
of rack are placed under drum, 
thus not necessary to lift barrel 
in tilting—it helps tilt itself. 
Two styles, Model 18 without 
casters, 18W with casters. Han- 
dles barrels or drums of 30 to 
55 gal., bilged or straight sides, 
steel or wood. 

Barrett-Cravens Co., 
West 30th St., Chicago, Ill. 
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Throttle Valves—Wayland Co., Ltd., 675 
Townsend St., San Francisco, Calif. 4-page 
on 


“Variable-Orifice Throttle 


Steam-Jet. Refrigeration — Elliott Co., 
Jeannette, Pa. 16-page bulletin G-5, 
“Steam Jet Vacuum Cooling Equipment ;” 
describes units, principle, hook-ups, com- 
ponent parts, cycle and applications in air- 
conditioning and process cooling. Write to 
Heat Transfer Dept. 


Pumps—Worthington Pump & Machin- 
ery Corp., Worthington Ave., Harrison, 
N. J. Eight new bulletins on pumps, par- 
ticularly for petroleum industry: WP-1027, 
Equipment for the Refinery and Natural 
Gasoline Plant; W-111-B6, HiVol Piston 
Pumps; W-101-B3, Horizontal Duplex Pis- 
ton Pumps—tType VB; W-101-B4, Hori- 
zontal Duplex Piston Pumps—Type VD; 
W-312-B1, Centrifugal Pumps for Re- 
fineries—Type LT; W-318-B2, Centrifugal 
Pumps for Refineries—Type UT, Two- 
Stage; W-318-B3, Centrifugal Pumps for 
Refineries—Type UV, Four-Stage; W-318- 
Bl, Centrifugal Pipe Line Pumps—Types 
UW, UX and UY. 
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pany’s hot process softener, but constitutes 
an up-to-date textbook on _ hot-process, 
cold-process and zeolite softeners, interpre- 
tations of water analysis, molecular and 
equivalent weights of substances, and 
chemical reactions.. It gives latest infor- 
mation on_ operation of high-pressure 
boilers, including use of phosphate in 
water conditioning. 


Graphite—Acheson Colloids Corp., Port 
Huron, Mich. Series P, No. 210, Technical 
Bulletin on “Graphite—Its Several Funda- 
mental Types.” Also Technical Bulletin 
No. 230.1, “Concerning Colloidal Graphite 
and the Forms in which this Unique Mate- 
rial is Available.” 


Boiler Meters—Bailey Meter Co., 1050 
Ivanhoe Road, Cleveland, Ohio. 32-page 
bulletin, “Savings Effected by Bailey 
Boiler Meters,” known as No. 44A, is data 
taken from 23 typical installations cover- 
ing wide range of boilers, fuels, firing 
methods and classes of plants. 


Valves,” suitable for 300-lb. working pres- 
sure and 550 deg. F. 

Pressure Recording Instrument—Ester- 
line-Angus Co., Indianapolis, Ind. Bulletin 
834, a regular issue of the house organ, 
“The Graphic,” describes pressure-record- 
ing instruments, including pressure relays 
and telemeters made by this company. 
Also 2-page bulletin, “Save Time and 
Trouble by Using These Handy Devices,” 
giving accessory equipment for use with 
meters. 

Skating Rink Refrigeration—Carbondale 
Machine Co., Carbondale, Pa. 4-page cir- 
cular, “Swimming Pool Skating Rink,” de- 
scribing equipment necessary for convert- 
ing swimming pool for winter use as skat- 
ing rink. Also 8-page Bulletin No. 334, 
“Beonomical Wort Cooling,” describing 
three-stage and two-stage coolers, and 
double-pipe beer coolers; also 8-page Bulle- 
tin No. 234, “The New Carbondale Alter- 
nator Air Agitating System,” describing 
system recently mentioned in Power. 
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WORLD’S BIGGEST ICE BOX 


Largest electrical refrigerating machine ever built, equal in capacity to more than 
12,000 domestic refrigerators, assembled in shops of Carrier Research Laboratories, 
Newark, N. J. prior to shipment to South Africa where this machine and three 
units just like it will be used to air-condition world’s deepest gold mine, the Robin- 
son Deep, near Johannesburg, which is 8,380 ft. deep. The machine weighs 100,000 
lb., holds more than a ton of chemical refrigerant and contains 1 mile of copper 


cooling coils. It is 10 ft. high, 18 ft. 


long, 16 ft. wide, and is driven by a 


750-hp. electric motor. It will produce 2,500 gal. of ice water per minute. This 

refrigerated water is used to cool the air, which will then be forced into the gold 

mine shaft at the rate of 400,000 cu.ft. per min. The combined capacity of this 

machine and its two companion units is equivalent in cooling effect to the melting 

of two thousand tons of ice. When installed in the South African gold mine it 
will be the largest air conditioning plant on record. 
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POWER WEEK COMES 'ROUND AGAIN 


11th National Power Show, A.S.M.E., A.W.S., A.S.R.E. and Other 
Society Meetings Emphasize Trend Toward Cutting Power Costs 


at the time this number reaches its 
subscribers. Dec. 3-8 marks the an- 
nual meeting of the American Society 
of Mechanical Engineers and_ the 
Eleventh National Exposition of Power 
and Mechanical Engineering—in other 
words, the Power Show. Dec. 5 to 7 
marks the annual meeting and celebra- 
tion of the 30th anniversary of the 
American Society of Refrigerating En- 
gineers. Other societies, including the 
American Welding Society, will be hold- 
ing sessions during the week. 
A.S.M.E. papers of particular interest 
to power engineers include: 


Parise Week begins in New York 


Welding vs. Casting (Welder’s View- 
point), Everett Chapman, Lukenweld, Inc. 

Welding vs. Casting (User’s Viewpoint), 
Sol Einstein, Cincinnati Grinders Inc. 

Effects of Slide Leakage in 120-deg. Cen- 


* trally Supported Journal Bearings, 8S. J. 


Needs, Kinsbury Machine Works, Inc. 
Performance of Large Journal Bearings, 
R. Beaudry and L. M. Tichvinsky, Westing- 
house. 
Air Flow in Fan Discharge Ducts, L. 8. 
Marks, Harvard University. 
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Pulsating Air Flow, Neil P. Bailey, Iowa 
State College. 

Fan Research at Lehigh (Progress Re- 
port), W. EZ. Somers, Lehigh University. 

Status of Test Code for Fans, M. C. 
Stuart, Lehigh University. 

Intake Orifice and Proposed Method for 
Testing Exhaust Fans, N. C. Ebaugh and 
R. Whitfield, Georgia School of Technology. 

Application of Central Station Practice to 
Domestic Heating, M. K. Drewry, Mil- 
waukee Elec. Ry. & Light Co. 

Current Practice in Pressures, Speeds, 
Clearances and Lubrication of Oil-Film 
Beariugs, H. A. 8S. Howarth, Kinsbury Ma- 
chine Works. 

Fatigue of Shafts at Fitted Members, 
R. E. Peterson and A. M. Wahl. 

Strength and Design of Covers and 
Flanges for Vessel Openings, T. McLean 
Jasper, H. Gregerson and A. M. Zoellner, 
A. O. Smith Corp. 

Discussion of the Status of the Heat 
Transfer Between Liquid and Gas in Con- 
tact, A. Weisselberg, Consulting Engineer. 

Investigation of Heat-Transfer Rates on 
External Surface of Baffled Banks, R. A. 
Bowman, Westinghouse. 

Movement for the Study of Technical His- 
tory, I. N. Lipshitz. 

Flow Distribution in Forced-Circulation 
Once-Through Steam Generators, H. L. Sol- 
berg, G. A. Hawkins, A. A. Potter, Purdue 
University. 


Influence of Bends on Obstructions at the 
Fan Discharge Outlet on the Performance 
of Centrifugal Fans, L. 8. Marks, J. H. 
Raub, H. R. Pratt, Harvard University. 

An Investigation of Axial Oscillations of 
Turbine-Generator Spindles, J. G. Baker, 
Westinghouse. 

A Mathematical Solution of Rotor-Bal- 
ancing Problems, J. Bromberg. 

Effect of Skewing and Pole Spacing on 
Magnetic Noise in Electrical Machinery, 
S. J. Mikina, Westinghouse. 

Dynamic Balancing of Rotating Ma- 
chinery in the Field, 2. L. Thearle, General 
Electric. 

Pulverized-Fuel-Burning Experience at 
Buzzard Point Plant, H. G. Thielscher, 
Potomac Electric Power Co. 

The Economics of Preheated Air for 
Stokers, R. EH. Dillon and M. D. Engle, Edi- 
son Electric Illuminating Co. 

The Relative Grindability of Coal, Har- 
old J. Sloman and Arthur C. Barnhart, 
Carnegie Institute of Technology. 

Reports on Steam Tables Research Work. 

Report of International Steam Table Con- 
ference. 

High-Pressure-Steam and Binary Cycles 
as a Means of Improving Power-Station 
Efficiency, Gustaf A. Gaffert, Worcester 
Polytechnic Inst. 

Fluid-Meter Nozzles, B. O. Buckland, 
General Electric. 

Progress Report on Research Work on 
Dissolved Oxygen, C. H. Fellows, Detrott 
Edison Co. 

Navy’s Experience with the New Boiler 
Compound, R. C. Adams, U. 8. Naval Ea- 
perimental Sta. 

The Test Performance of Hudson Ave- 
nue’s Most Recent Steam-Generating Units, 
P. H. Hardie, Brooklyn Hdison Co. 

Ten Years of Stoker Development at Hud- 
son Ave., J. M. Driscoll, W. H. Sperr, Brook- 
lyn Edison Co. 

Coal Charges for Banking, Lighting, and 
Burning Out Boiler Units, George C. Haton, 
Edison Elec. Ill. Co. 

Progress in Power (Reports of Divisions). 

Future of the Large Motorship, Louis R. 
Ford, “Motorship.” 

A Critical Survey of Published Informa- 
tion Relating to the Embrittlement of Boiler 
Steel, Everett P. Partridge and W. C. 
Schroeder, Bureau of Mines. 

The Solubility of Sodium Sulphate in 
Boiler-Water Salines as Related to The Pre- 
vention of Embrittlement (Progress Report 
No. $3). 

The Effect of Solution Composition on the 
Failure of Highly Stressed Boiler Steel 
(Progress Report No. 1). 

Calibration of Rounded-Approach Ori- 
fices, J. F. Downie Smith, Harvard Uni- 
versity. 

The V-Notch Weir for Hot Water, H. S. 
Smith, Builders Iron. Fdy. 


Practical power cost saving will be the 
keynote of exhibits at the Power Show, 
and most booths will have simplified 
presentations which give even the 
casual visitor a good idea of the prod- 
uct or service offered. Products shown 
by more than 225 exhibitors will include: 


Transmission apparatus, including silent 
and roller chain drives, flexible couplings, 
friction clutches, free-wheeling clutches, 
shaft hangers, blocks, speed and motor re- 
ducers, beltings, and belt fasteners. 

Instruments, including recording and in- 
dicating precision instruments, electric flow 
meters, thermometers, gauges, mercury 
switches, proportioning systems, controllers 
and pressure regulators. 

Piping and tool equipment, including 
amalgamated products, block tin linings, 
lead linings, pipe threading and cutting 
machines, gaskets, packings, pumps, pipe 
hangers, precision tools, hack saws and saw 
filers. 

Electrical apparatus, including relays, 
rheostats, contactors, dimmers, conduit fill- 
ings, insulation testing instruments and 
photo electric equipment; motors of every 
type. 

Steam plant apparatus, including steam 
traps, boiler feeders, steam and oil separa- 
tors, steam draining devices, temperature 
regulators, condenser tubes and pipe savers. 

Air-conditioning and refrigerating appara- 
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tus, including industrial fans and blowers, 
industrial and furnace vacuum cleaners, 
sprayers, dust separators, and cooling and 
ventilating systems. 

Diesel engines and motors of large ca- 
pacity for heavy work. 

Specialties will include filters, refractory 
bricks and cement, street showers, foun- 
tains, water softeners, cleaning machines, 
and an automatic process for making brine. 
Publishers will have on display textbooks, 
foreign technical literature, and the Amer- 
ican periodicals active in the field of power 
production and mechanical engineering. 


Largest show for some years, this one 
is expected to attract more than 40,000 
visitors, in spite of the fact that ad- 
mission is only by invitation, identifica- 
tion as a member of the A.S.M.E., or 
registration at the Show as a qualified 
visitor. 


A.S.R.E. Celebrates 30 Years 


Hotel New Yorker will be the focal 
point for visitors at the A.S.R.E. con- 
vention and 30th anniversary celebra- 
tion. Included in papers are: Air as a 
Refrigerant, Air Conditioning and Odor 
Control, Visual Heat Transfer Measure- 
ment, Storage of Meat—A Review of In- 
vestigations, The Advancement and 
Achievements of Quick Freezing, Re- 
frigeration and its Place in the Engi- 
neering World (film), The Thermo- 
Physics of Liquid Refrigerant Controls, 
Refrigeration in the TVA, Standards and 
Codes for Small Refrigerating Machines, 
Beer Dispensing, Progress in Refrigera- 
tor Car Practice. 

Harry Harrison, of the Carrier Corp., 
has been nominated for president in 
1935, to succeed Alexander R. Steven- 
son, Jr., of GE. Nineteen charter mem- 
bers of the organization, including D. S. 
Jacobus of B&W and Henry Vogt of 
Henry Vogt Machine Co., will be 
honored at the meeting. 


Willis H. Carrier, chairman of the 
board, Carrier Eng. Corp., Carrier Corp., 
Carrier Mfg. Corp. and Carrier Engi- 
neering Co (London), has been awarded 
the medal of the American Society of 
Mechanical Engineers for 1934, for re- 
search in air conditioning. He is a past 
president of the A.S.R.E. and the A.S. 
H.V.E. Mr. Carrier, pioneer in air con- 
ditioning, is the author of many scien- 
tific papers, one of which, “The National 
Psychometric Formulae,” published in 
1911, presented the theory now accepted 
as to evaporation of moisture. 


Ralph E. Flanders, president of Jones 
& Lamson Machine Co., and a member 
of the Business Advisory and Planning 
Council appointed by Secretary of Com- 
merce Daniel C. Roper, has been 
awarded the Worcester Reed Warner 
gold medal for his “contributions to a 
better understanding of the relationship 
of the engineer to economic problems 
and social trends.” Mr. Flanders is 
president-elect of the A.S.M.E. 

The Charles T. Main award, carrying 
an annual stipend of $150, went to Philip 
P. Self, of Fort Collins, Colo., for a 
paper on “Air Conditioning—Its Prac- 
ticability and Relation to Public Wel- 
fare,” and John I. Yellott, Jr., instructor 
in mechanical engineering at the Uni- 


versity of Rochester, received the junior © 


award for a paper on “Supersaturated 
Steam.” All awards will be presented 
during the annual meeting of the so- 
ciety. 
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Furnace Wall Collapses 
at Boston ‘El’? Power House 


One man was killed and four others 
critically injured at the Boston Ele- 
vated Power House, East First St., 
South Boston, on Nov. 7, when, a por- 
tion of a brick wall near the top of a 
boiler furnace, about 15 ft. long by 12 
in. thick, collapsed and fell 20 ft., crush- 
ing the workmen who were about to 
erect a staging inside. Several days ago 
some bricks had fallen from the top of 
the wall, causing the preparations for 
repairs. 


Multi-Unit Heating Plant 
Goes into Operation 


The unique multi-unit central heating 
plant, consisting of 120 G.E. domestic 
oil furnaces arranged to operate auto- 
matically in a battery, installed during 
the past summer at Mount Holyoke 
College, South Hadley, Mass., and de- 
scribed recently in Power, is now in 
operation. Fifty-three buildings now 
are heated automatically by 172 fur- 
naces, 24 of the buildings being heated 
from the central plant. Other buildings 
around the edge of the campus, are 
equipped with single furnaces or with 
furnaces in small groups, the largest 
covering ten units. A wide variety of 
heating systems is used—steam, vapor, 
hot water and conditioned warm air, 
depending on requirements. 

Campus beautification was one advan- 
tage, low transmission losses another. 
The present system is housed in: a low 
building with a short high-velocity ex- 
haust nozzle instead of a stack. Auto- 
matic controls operate only as many fur- 
naces as are needed, maintaining a range 
of pressures that permit most efficient 
unit operation. 


Crawford to Help Gov’t 
Obtain Engineers for Jobs 


Col. C. H. Crawford has been se- 
lected to represent the four Founder 
Societies in an effort to aid the Federal 
Government in obtaining qualified men 
for engineering work. He will be lo- 
cated in Washington. American Engi- 
neering Council will consider further 
steps at its annual meeting in Wash- 
ington Jan. 10, 11 and 12, discussing 
particularly the professional status of 
engineers and how to push it forward, 
the public works program, competition 
of government with private engineers, 
etc. Meanwhile, the U. S. Department 
of Labor, in cooperation with the 
Council and various engineering so- 
cieties, is making a profession-wide sur- 
vey to show how engineers have fared 
through the hard times. Unsigned 
confidential questionnaire returns from 
100,000 engineers will give salary trends, 
types of employers and duties over the 
past several years. Data so gathered 
are expected to aid in apportioning col- 
lege training, in bettering the engineer’s 
status and in various other ways. 

Apparently, unemployment among 
engineers has declined during the past 
year, but is still a large problem. Pres- 
ent unemployment stands around 30,000, 


many of them college graduates. Sur- 
veys have shown about 15,000 engineers 
employed by the Government, as com- 
pared with only about 4,000 on the 
rolls when the present administration 
took office. 


Carbondale and Worthington 
Consolidate Refrigeration 


Carbondale Machine Co., Carbondale, 
Pa., and Worthington Pump & Machin- 
ery Corp., Harrison, N. J., have con- 
solidated their interests in the general 
refrigeration field, operating in the 
future as Carbondale Machine Corp. 
Carbondale Machine will transfer per- 
sonnel and equipment to Harrison, 
N. J., and will henceforth operate at the 
Worthington plant. 


Municipalities Favor 
Public Ownership of Power 


Most election battles over public 
ownership of electrical utilities went in 
favor of bond issues and authorizations 
to increase the country’s total of pub- 
licly owned electric plants. Memphis 
voted a $9,000,000 bond issue to “pur- 
chase or erect” a plant to distribute TVA 
juice. Sacramento voted $12,000,000 for 
a steam plant. Muskogee, Okla., au- 
thorized $1,125,000 in city bonds for a 
public light and power system. Wapa- 
koneta, Ohio, went 2 to 1 for a munici- 
pal plant. St. Paul turned down a fran- 
chise to Northern States Power Co. The 
State of Washington approved a refer- 
endum to allow cities to sell power out- 
side their borders. 

On the other side, Oregon turned 
down a Grange measure to build pub- 
licly owned power lines. Morenci, 
Mich., vetoed a plan to borrow $146,- 
000 to put up a city-owned power plant. 
Municipal ownership met defeat at 
Rifle, Colo., for taxpayers voted both 
against building a municipal plant and 
issuing bonds to build one. 


Acetylene Association 
Meets in Pittsburgh 


High spot of the 35th annual conven- 
tion of International Acetylene Assn. 
at the William Penn Hotel, Pittsburgh, 
Nov. 14-16, was the industrial drama, 
“Profits of Progress,” at the Davis 
Theatre, on the evening of Nov. 14. 
The theater, which seats 2,100 people, 
was filled to capacity, plus a hundred 
people standing and more than 200 were 
turned away. This program is unique in 
the history of technical society meetings, 
yet at the same time offered sound in- 
formation on the oxy-acetylene process. 

One complete session of the meeting 
was devoted to pipe welding and test- 
ing, with papers on: “Dependability of 
Commercial Methods of Testing Welds 
and Welded Products,” “Production 
Methods Used in Welding for Construc- 
tion Purposes,” and “Pipe. Welding.” 
There was also a complete session on 
Education and Safety in Welding, in- 
cluding the following papers: “What 
the Young Engineer Should Know 
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About Welding,” “How Common Safe 
Practice Produces Unnecessary Hazards 
in the Application of Oxy-acetylene 
Welding,” “Trade Practices in Oxy- 
acetylene Welding and Cutting,” and 
“Prevention of Fires Resulting from 
Use of Oxy-acetylene Process.” 


Horizontal Heating Boilers 


A proposed Simplified Practice 
Recommendation, covering steel hori- 
zontal-firebox heating boilers, has been 
mailed to all interests for their consid- 
eration and approval, according to the 
Division of Simplified Practice, National 
Bureau of Standards. This recommenda- 
tion lists 19 sizes of boilers ranging 
from 1,800 to 35,000 sq.ft. of steam 
radiation, and from 2,880 to 56,000 
sq.ft. of water radiation for handfiring. 
Nineteen ratings are also given for 
boilers mechanically fired, ranging from 
2,190 to 42,500 sq.ft. of steam radiation, 
and from 3,500 to 68,000 sq.ft. of water 
radiation. It also includes heating sur- 
face and grate areas for each size of 
boiler and furnace volume, size of outlet 
and number and size of safety valves 
from various types of fuels. If ap- 
proved by industry, it will be issued as 
simplified practice recommendation 
R157, effective from July 1, 1935. 


Electrical Manufacturing 


Wage earner employment in the man- 
ufacture of electrical machinery, ap- 
paratus and supplies increased nearly 50 
per cent during early 1933, but decreased 
in the fall, according to a report of the 
Bureau of the Census. Total value of 
products manufactured by establishments 
engaged primarily in electrical manufac- 
turing amounted to $549,983,599 in 
1933, as compared with $995,010,213 in 
1931 (last previous census year). Of 
this, $16,298,418 was in generators and 
motor-generator sets in 1933, as com- 
pared with $34,437,877 in 1931. The 
figures for motors were $55,703,075 and 
$95,002,893. 


Seven Men Die in Blast 
of Cotton Gin Boiler 


Seven men were killed Sept. 7 at 
Neal, Ga., by explosion of a cotton-gin 
boiler, fired up to gin the first bale of 
the season. The gin was owned by Wil- 
liamson & Co. 


Hawk’s Nest Penstock 
Fails Under Test 


On the morning of Nov. 1, during a 
test of a steel manifold and penstocks 
of the Hawk’s Nest hydro-electric plant 
of Electro Metallurgical Co., on the New 
River, near Gauley Junction, W. Va., a 
failure occurred in the manifold branch 
leading to one of the five 14-ft. pen- 
stocks. This failure resulted in the 
death of five men engaged in the test, 
four of them workmen in the employ 
of Babcock & Wilcox Co., contractors 
for the manifolds and penstocks, and 
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John W. Hall, resident engineer for 
Hugh L. Cooper & Co., consulting engi- 
neers for the project. Two other engi- 
neers, one on the B. & W. staff, and 
the other on the Electro Metallurgical 
staff, who were also inspecting the test, 
suffered minor injuries. 

Mr. Hall, 49, had been associated with 
Hugh L. Cooper, Inc., at Keokuk, Iowa, 
Muscle Shoals, the Dnieprostroy plant 
in Russia, and more recently on the 
present job. 


Power Survey 


Results of the Federal Power Com- 
mission’s survey of electric plants and 
rates will be presented in a series of re- 
ports, the first to be made shortly after 
the first of the year. Reports on that 
study go to the President. Returns 
from the field on the rate survey are 
proving difficult to interpret, but never- 
theless the first report on this survey is 
expected to be ready for Congress. 





PERSONALS 


Harry P. Charlesworth has_ been 
elected chairman of the board of the 
Engineering Foundation, to fill the un- 
expired portion of terms ending Feb. 
21, 1935. He is assistant chief engineer 
of A. T. & T. D. Robert Yarnall, of 
Yarnall-Waring Co., Philadelphia, Pa., 
has been elected first vice-chairman. 
Edward R. Fish, chief engineer of the 
boiler division, Hartford Steam Boiler 
Inspection & Insurance Co., has been 
elected second vice-chairman. 


Ward Harrison, director of engineer- 
ing of the incandescent lamp depart- 
ment, General Electric Co., at Nela 
Park, Cleveland, Ohio, predicted a 50 
to 100 per cent increase in the gener- 
ating capacity of the nation’s power 
plants to provide light adequate for see- 
ing, in a recent test before the senior 
class of Stevens Institute of Technology. 


M. A. Buettell, formerly with the 
Dodge Mfg. Corp., has joined Ideal 
Commutator Dresser Co., Sycamore, 
Til., as electrical engineer. 


Harold S. Broadbent, formerly man- 
ager of the Commercial Engineering De- 
partment, has been appointed assistant 
to the vice-president, "Westinghouse 
Lamp Co. He has been with the com- 
pany for the past 13 years. 


L. M. Klinedinst has been elected to 
the board and made vice-president in 
charge of sales of Timken Roller Bear- 
ing Co., Canton, Ohio, to succeed Judd 
W. Spray. 


Robert J. Working has been ap- 
pointed district sales manager in Cin- 
cinnati for Republic Steel Corp., Youngs- 
town, Ohio. He succeeds W. A. Peck. 


George Furbush has been appointed 
superintendent of stations of Central 
Maine Power Co., with headquarters at 
Augusta, Me. Mr. Furbush entered the 


company’s service in 1902 as a station ° 


operator. Eight years later he became 
chief operator, and in 1911 was trans- 
ferred to the department of maintenance 
and inspection. 


Lloyd R. Stowe, formerly manager 
of the stoker department of Laclede- 
Christy Co., and later in a similar ca- 
pacity with Johnson & Jennings, of 
Cleveland, has recently joined Com- 
bustion Engineering Co., Inc., 200 Madi- 
son Ave., New York, N. Y., as dis- 
trict manager of the St. Louis territory. 


Edwin Smiley has been appointed 
eastern district manager of Cyrus Wm. 
Rice & Co., Inc., with headquarters in 
the Commercial Trust Bldg., Philadel- 
phia, Pa. 


Charles E. Stuart, president and 
treasurer of Tyson Roller Bearing Corp., 
Massillon, Ohio, resigned Nov. 1. He 
will remain on the board of directors. 
Russell E. Colgate, formerly chairman 
of the board, has been elected president 
and treasurer. Ralph H. Maxson is 
executive vice-president in charge of 
operations, George C. McMullen vice- 
president in’ charge of sales, George 
Neupower secretary, and E. R. Earnest 
assistant treasurer and purchasing agent. 


Whitley B. Moore has been ap- 
pointed general manager of the indus- 
trial division, Timken Roller Bearing 
Co., Canton, Ohio. He has been with 
the company since the end of the World 
War, recently as sales manager. 


John L. Young, until recently district 
general manager in charge of the Pitts- 
burgh office, has been made assistant 
general manager of the industrial di- 
vision and will move to Canton. He 
has been with the company since 1921. 
Harry D. Robb, with the company 
since 1925, succeeds Mr. Young. Harry 
H. Wood, with the company since 1929, 
has been transferred to Pittsburgh and 
appointed manager of the Rolling Mill 
Division. 

Earl V. Snyder has been appointed 
district manager for New York State, 
except the New York City area, for 
L. H. Gilmer Co., Tacony, Philadel- 
phia, Pa. He was formerly connected 
with American Engineering Co., Bab- 
cock & Wilcox, and International Mo- 
tor Co. 


J. P. H. deWindt, manager of the 
boiler and machinery department of the 
National Bureau, Royal & Eagle Indem- 
nity Cos., 150 William St., New York, 
N. Y., recently spoke on “Machinery 
Direct Damage Insurance” as the second 
in the current series of lectures on 
Boiler and Machinery Insurance. H. W. 
Sanford discussed “High-Pressure Boil- 
ers—Direct Drainage,” as the third lec- 
ture. Brokers and producers in the 
metropolitan area have enrolled for. the 
series, which began Oct. 25. The lec- 
tures are being printed and copies will 
be supplied to anyone requesting them 
from the production department of 
either company. 


OBITUARIES 


Edwin H. Ludeman, 61, formerly in 
charge of the New York office of the 
Skinner Engine Co., Erie, Pa., died in 
New York recently. 


Henry F. G. Wulf, president of the 
Monarch Cement Co., Humboldt, Kans., 
died Oct. 19 there. 
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Walter B. Devereux, 81, who _ in- 
stalled one of the first American hy- 
dro-electric plants in Colorado, and the 
first electric hoist ever put in a mine, 
died in San Mateo, Calif., Nov. 19. 


John F. Kelly, managing director of 
the Association of Iron & Steel Elec- 
trical Engineers, died in Pitsburgh, Pa., 
Nov. 19. For many years Mr. Kelly 
was secretary of the Association. When 
it was decided to publish “Iron and 
Steel Engineer” as the official organ, 
he became editor. Later he was also 
made managing director of the associa- 
tion. He was an able and enthusiastic 
leader, and under his direction the Asso- 
ciation has grown to a position of out- 
standing influence in the iron and steel 
industry. 


Kenneth Moller, 50, formerly a vice- 
president of Lockwood, Greene & Co., 
Boston, and for many years actively 
identified with the engineering prob- 
lems of the textile industry, died at his 
home in Milton, Mass., Nov. 10, after 
a long illness. He was educated at Har- 
vard and Massachusetts Institute of 
Technology, and in his early career was 
designer and engineer for the Fuel Oil 
Engine Co., Providence, R. I. Later he 
became general superintendent of 
Jenckes Spinning Co., Pawtucket, R. I., 
and then took up engineering and ad- 
ministrative work, becoming manager at 
Boston for Lockwood, Greene, whom he 


left about 1925. 














BUSINESS NOTES 


Oster-Williams, Cleveland, Ohio, has 
opened an office and display room at 292 
Lafayette St.. New York, N. Y., in 
charge of H. B. Van Osten as district 
manager. 


Machinery and Welder Corp., 312- 
314 N. Sheldon St., Chicago, IIll., has 
opened a branch at 2118 W. National 
Ave., Milwaukee, in charge of Roy C. 
Kendall. The company is also expand- 
ing its transmission department, which 
has been placed in charge of F. E. 
Dunlap. 


CRANKSHAFT WELD 
SAVES $475 


This broken diesel crank- 
shaft, belonging to a 45- 
hp., 3-cyl. engine, weighed 
about 350 lb. Oliver’s Ga- 
rage, New Brunswick, 
S. D., repaired it for $75, 
instead of $550 for a new 
shaft. The broken parts 
were: blocked up in a 
lathe, the broken section 
veed out with a cutting 
torch on one side, tack- 
welded, then veed out on 
the other side. Welding 
was done with a P & H- 
Hansen welder and the 
shaft out of the lathe, 
building up a little at a 
time. It was then re- 
turned to the lathe and 
straightened by a press to 
within 0.030 in. of true. 
All main journals were 
ground 0.050 in. under- 
size, the bearings rebab- 
bitted and lined up 
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Motorstoker Corp., 290 Hudson St., 
New York, N. Y., has made the follow- 
ing additions and changes in its or- 
ganization: Directors now include Wal- 
ter Barnum, president, Daniel M. Arm- 
stead, Spruille Braden, Henry M. 
Brooks, William T. Gardiner, Edward 
L. Green, Dale M. Parker, Geo. H. 
Townsend. Willard G. Triest has joined 
the organization as executive vice-presi- 
dent, H. J. Wilson as vice-president and 
general manager, Col. James H. Hayes 
as counsel, Phillip Clover as general 
sales manager, H. L. Siegmund, as gen- 
eral manager of field engineering and 
service, C. B. Graves as assistant gen- 
eral sales manager. 


Harnischfeger Corp., Milwaukee, Wis., 
has presented the Museum of Science 
and Industry of Chicago with complete 
equipment, including material-handling 
hoists for a permanent _exhibit of indus- 
trial welding. 


B. E. Vinson Co., Inc., Hunt Bldg., 
Tulsa, Okla., has been appointed sales 
representative for Edward Valve & 
Mfg. Co., East Chicago, Ind., in the 
Tulsa district. 


Ridge Tool Co., Elyria, Ohio, is 
doubling the size of its plant as the re- 
sult of increasing demand for the com- 
pany’s line of pipe tools. 


Modern Coal Burner Co., a_ sub- 
sidiary of Peabody Coal Co., has re- 
linquished its automatic stoker business, 
and Link-Belt Co., Chicago, IIl., has ac- 
quired manufacturing and sales right to 
the Modern coal burner. 


Consolidated Gas Co. of New York, 
parent company of the largest group of 
gas and electric operating utilities in 
the world, celebrated its fiftieth birth- 
day Nov. 10. Oldest of the member 
companies is the New York Gas Light 
Co., which was the first gas company in 
the city and the second in the country. 
It was organized in 1823. 


Mundet Cork Corp., 450 Seventh Ave., 
New York, N. Y., has recently changed 
addresses of the following branch of- 
fices: Cincinnati, Ohio., 427 West 4th 
St.; Detroit, Mich., 335 West Jefferson 
St.; Memphis, Tenn., Medical Arts 


Bldg.; Philadelphia, Pa., 2228 Arch St. 





Bailey-Burruss Mfg. Co., 1116 Murphy 
Ave., Atlanta, Ga., has been purchased 
by Link-Belt Co., 910 S. Michigan Ave., 
Chicago, Ill., and will be consolidated 
with Link-Belt Atlanta sales office as 
the Atlanta plant. Combined operations 
will be headed by I. H. Barbee, who 
is being transferred from the Philadel- 
phia plant. 


Parry Engrg. Co., 154 Nassau St., 
New York, N. Y., has been appointed 
New York agent for Cyrus Wm. Rice & 
Co., Inc., Pittsburgh, Pa. (water puri- 
fication engineers). ; 


L. H. Gilmer Co., Tacony, Philadel- 
phia, Pa., is increasing its facilities to 
meet increasing demand for V-belts and 
cable cord belts. 


International Nickel Co., Inc., 67 Wall 
St., New York, N. Y., has moved the 
Detroit district office of its development 
and research department into General 
Motors Bldg. 


B. C. Electric Railway Co. has com- 
pleted the work of replacing one-half 
mile of flume in its water conduit from 
Barriere dam in the Kamloops district. 
The new flume is box-shaped and of 
wood 5 ft. 4 in. deep by 6 ft. wide, and 
will be covered to avoid freezing. It 
replaces wood stave pipe. 


Premier Mine, near Stewart, B. C., 
famous Portland Canal property, re- 
cently suffered the loss of its power- 
house, which burnt to the ground at a 
loss estimated at about $500,000. No one 
was injured, fire being caused by the 
backfiring of one of the engines. Some 
power will be available from gas en- 
gines at the mine workings. The Pel- 
ton wheel at the power-house was saved 
from the fire. Rebuilding has already 
been begun. 


Bohn Aluminum & Brass Corp. has 
developed a new method of cylinder-head 
design for automotive engines, which 
eliminates the trial and error method of 
determining combustion chamber shape 
and dimensions, and is intended to pro- 
vide maximum combustion efficiency for 
any given engine. The invention, the 
result of over five years of experimetal 
work by chief engineer David E. Ander- 
son, actually determines the shape of the 
chamber, location of spark plug and 
other details of the cylinder head. 


Kelvinator Corp., Detroit, Mich., has 
opened, at its Plymouth Road plant, a 
new “hot room” for checking refrigera- 
tor, water-cooler and air-conditioning 
apparatus performance. The room, 35x 
17 ft., has d.c. current, water and gage 
positions to accommodate many units. 
It is heated by air forced into it through 
ducts leading from a fin coil. The 
laboratory can maintain desired tem- 
peratures without a variation of more 
than one degree plus or minus. Nor- 
mally, it is held at 110 deg. The entire 
laboratory, including the concrete slab 
floor, is mounted on steel springs to 
minimize vibration. The outside wall is 
of cinder block 8 in. thick lined with 
celotex-lined air space 6 in. thick, and 
within that a 1-in. jacket of acoustical 
tile. Thus, passage of both heat and 
noise is curtailed, and operating noises 
in units under test are easily de- 
tectable. 
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STRAWS 


Pointing the way business winds blow 


Willacy County Water Control & Im- 
provement District No. 1, Raymond- 
ville, Tex., C. S. Clark, clerk, has plans 
nearing completion for 75,000-acre irri- 
gation and water supply project, plus 
ultimate improvement of 130,000 acres, 
in parts of Willacy and Hidalgo Coun- 
ties, about 20 miles from the Rio Grande 
River, which will be used as source of 
supply. Includes construction of a cen- 
tral generating plant to be used for 
power supply for 12 electric-operated 
pumping plants. 


Lyles Ford Tri-County Authority, 
Union, S. C., has filed an application for 
a preliminary permit for a hydro-elec- 
tric project on Broad, Tiger and Mon- 
roe rivers. 27,000 hp. is to be installed 
at Lyles Ford and 27,800 hp. at Whit- 
mire, where water from the Tiger and 
Monroe rivers will be utilized. 


Meier Co., 490 North Snelling Ave., St. 
Paul, Minn., is engineer. Preliminary 
plans are under advisement for further 
expansion in power plant and facilities, 
to be carried out over a 24-month period, 
at cost estimated close to $1,000,000. 
This will include a new 1,000-hp. tur- 
bine with accessories, new boilers, etc. 


Pigeon River Lumber Co. has applied 
for rights on Pigeon River, Cook 
County, Minn., and in the Province of 
Ontario, where it proposes to install 40,- 
000 hp. Hearing Jan. 15. 


Board of Public Works, Seattle, 
Wash., has awarded general contract to 
Rumsey & Co., Airport Way, city, for 
new power house, transformer and 
switching platform, and other auxiliary 
construction for Diablo power plant, to 
be used for municipal service, at price 
of $339,010. Generating and other 


North American Distilleries, Inc., De- 
troit, Mich., J. B. Sevald, Buhl Bldg., 
city, treasurer, recently chartered with 
capital of $1,325,000, plans a steam 
power plant at proposed new distillery 
on the St. Clair River, St. Clair, Mich. 
A water-pumping plant will also be in- 
stalled. Initial plant, comprising several 
operating units, is reported to cost over 
$300,000. 


Greenwood County, S. C., has received 
a Federal Power Commission license 
for a municipal power project at the 
Buzzard’s Roost site on Saluda River. 
The revision project provides for con- 
struction of an earth dam across the 
river about nine miles above Lexington 
Power Co.’s Saluda reservoir, creating 
a power head of 60 ft. Power plant 
would include three 5,000-kw. units. 
PWA has provided $2,767,000, 30 per 
cent of it a Federal grant. 


Newport News Shipbuilding & Dry- 
dock Co., Newport News, Va., has been 
awarded a $467,930 order for a hy- 
draulic turbine for Norris Dam. A tur- 
bine for Wheeler dam, also a part of 
the TVA project, will be built by South- 
wark Corp., Philadelphia, for $339,400. 








Bountiful, Utah, plans to buy a $156,- equipment will be purchased under 


000 municipal diesel plant. Bonds will other contracts. 
be issued shortly. 


Decatur, Ala., has 


Johns-Manville has recently formed a 
plans maturing subsidiary, Johns-Manville Credit Corp., 


Rochester, Minn., soon takes bids for for new municipal electric light and through co-operation of the Federal 
extensions and improvements in munici- power plant, and expects to begin work Government, which will finance indus- 


pal electric light and power plant, in- by first of year. 


Fund of $350,000 is trial and commercial repair and mod- 


cluding new 1-story boiler house, 54x78 being arranged through Federal aid. ernization work at 5 per cent. Amounts 
ft. Cost about $95,000, with equipment. James A. Nelson, mayor, is active in up to $2,000 may be obtained, to be paid 
Fund has been arranged. Schuett- project. 


back in from one to three years. 





BUILDER UPPER 


(Continued from page 663) 


stainless and carbon steels. Costs ran between 5 and 
50 per cent of replacement, with equivalent wear. 

Tanks in which corrosion difficulties were encountered 
were sandblasted, then coated with an 0.010-in. coat of 
aluminum (1 Ib. aluminum per 6 sq.ft.) at a cost of 
15 to 50 cents per sq.ft., depending on difficulties of setup. 
With }-in. wire, 6 lb. could be applied per hr., covering 
36 ft. and giving far more lasting results than the paint 
formerly used. Combustion heads for engines are also 
being aluminum coated to resist heat, increase com- 
pression, eliminate carbon deposits. Coatings run 0.005 
to 0.010 in. thick, or in case of compression increase, as 
thick as required. 

This brings up an interesting new use for the process, 
that of aiding equipment to resist deterioration under 
high temperatures. It is being used on grate bars, boiler 
baffles and tubes, gas burners, soot blowers, superheaters, 
etc. and has successfully prevented scaling and increased 
durability. After spraying, three dips or brush coats of 
potassium silicate are applied then the piece is heat- 
treated to 1400 deg. for 5 min., then raised to 1900 deg. 
and allowed to soak, the time depending on the piece. 
This produces a deep ferro-aluminum alloy with an 
aluminum oxide surface. The dried potassium silicate 
brushes off. 

A 16-in. gas engine piston was built up to fit a rebored 
cylinder as an experiment. Cold-rolled steel was sprayed 
on the ring groove and end sections, duralumin on the 
center skirt to reduce spraying cost and time. (Dural 
has three times the volume of steel, yet can be sprayed 
at the same rate.) Sides of the ring grooves were also 
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sprayed back to size. The job took 22 Ib. of steel, 6 lb. 
of dural and 44 hr. to increase diameter 5 in. 


The only possible way to determine whether or not . 


metal spraying will solve your problem is to try it. When 
intelligently applied, spray coating failures are sur- 
prisingly few. Material for this article has been taken 
from a number of sources, principally Metals Coating 
Co. of America, Metal Spray Co., Metallizing Co. of 
America, Inc., Air Reduction Sales Co., several public 
utility plants, and published data. The final draft has 
been read by R. L. Binder, president, Metals Coating 
Co. of America, R. A. Axline, eastern representative, 
Metallizing Co. of America, and E. V. David, Applied 
Engrg. Dept., Air Reduction Sales Co. 


Rotating extension nozzle coating pipe interior 
with molten copper. Several wires are being fed 
simultaneously to get proper composition 
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San Carlos Project of Federal Gov- 
ernment, Coolidge, Ariz., C. H. South- 
worth, district engineer, has authorized 
construction of a 2,500-hp. diesel plant 
to be used for standby service for the 
electrical system of the development, 
which will secure power from Coolidge 
dam. Diesel plant will consist of two or 
three units, with oil fuel for initial 
operation and possible change to natural 
gas in future. Station designed for in- 
stallation of additional prime movers 
later, estimated to cost $250,000 total. 


Wapakoneta, Ohio, will soon have 
plans completed for new municipal elec- 
tric light and power plant, for which a 
bond issue of $160,000 was approved. 
Financing through Federal aid. Munici- 
pality has been operating its own electri- 
cal distribution system for some time. 


Brazos River Conservation and Re- 
clamation District, Breckenridge, Tex., 
care of State Board of Water Engineers, 
Austin, Tex., recently organized with 
authority of the State Legislature, has 
preliminary plans in progress for initial 
development. There will be a series of 


12 dams at different points of the Brazos 


River and tributaries, seven to be used 
for hydro-electric power. The latter 
will include a plant at Cordova Bend 
of 11,000 kw.; at Breckenridge, 3,600 
kw.; at Possum Kingdom, 13,000 kw.; 
Little Kreechi, 6,000 kw.; Seymour, 
1,500 kw.; Inspiration Point, 11,000 
kw.; and Bee Mountain, 16,000 kw.; 
totaling about 62,100 kw. Dams _ for 
water storage are scheduled at Bosque, 
Little River Belton, Lampassas, Belton 
and Georgetown. Project is estimated 
to cost $50,000,000, and financing is pro- 
posed through Federal aid. 


Morris, Minn., is considering plans for 
financing without Federal aid in sum of 
$188,000 for construction of new munici- 
pal electric light and power plant, for 
which plans have been drawn by Bur- 
lingame & Hitchcock, Sexton Bldg., 
Minneapolis, Minn., consulting engi- 
neers. Diesels as prime movers. List 
of equipment to be installed has been 
arranged. 


Green Brier Distillery and Hobbs Dis- 


tillery, Chicago, Ill., recently organized 
by local interests as affiliated organiza- 
tions, care of Paul Gerhardt, 64 West 
Randolph St., Chicago, architect, plan 
construction of power plants at proposed 
new distilleries at Bardstown, Ky., where 
sites have been secured. Entire project 
will cost approximately $500,000. 


Miami Beach, Fla., is planning con- 
struction of new municipal electric and 
power plant, and has authorized esti- 
mates of cost and preliminary plans. En- 
gineer will be selected at once. Claude A. 
Renshaw, city manager, in charge. 


Waterworks Dept., Cincinnati, Ohio, 
Albert Hibbs, supt., is considering an 
expansion and improvement program 
to be carried out over a period of 
months, with ultimate cost estimated at 
$2,500,000. Initial work will include pur- 
chase and installation of new electric- 
operated pumping equipment to cost 
$75,000, with new addition to pumping 
station at Western Hills to cost about 
$170,000. Extensions will be made in 
municipal filtration plant. Pipe lines 
will be installed. 


Construction Service, Veterans’ Ad- 
ministration, Washington, D. C., re- 
ceives bids until Jan. 3, 1935, for new 
buildings and utilities at institution at 
Togus, Me., the latter including complete 
refrigerating and ice-making plant, elec- 
trical equipment and installation, outside 
electrical distribution and steam dis- 
tribution systems, water supply sys- 
teil, -€tc. 


Rocky Mountain Power Co., a sub- 
sidiary of the Montana Power Ca., 
Butte, Mont., has been denied an in- 
definite extension of time by Federal 
Power Commission for completion of 
Flathead hydro-electric power project 
on Flathead River, near Flathead Lake, 
Mont., on which work has been pending 
for a number of months. The original 
license granted company called for com- 
pletion of project in May, 1934, at esti- 
mated cost of $8,000,000. Early action 
is expected in connection with project, 
which calls for construction of a dam 
about 150 ft. high across Flathead River, 
with hydro-electric generating station 





STARTER IN ACTIVE SERVICE FOR 26 YEARS 


This control, the first of its type ever installed, is in active service in the Montgomery, 

Ala., shops of Western Railway of Alabama. Installed in July, 1908, to control a 

90-in. lathe driven by a 25/40-hp., 220-volt motor, this Westinghouse starter has 

operated continuously, the only maintenance being replacement of the magnet coils 
’ once during the past 26 years. 
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of 150,000-hp. rating, divided into three 
50,000-hp. units. 

State College of Washington, Pullman, 
Wash., is asking bids until Jan. 1, 1935, 
for mechanical equipment for new power 
plant. Includes boilers, coal storage and 
conveying, feedwater treating, feedwater 
pumps, engine-driven forced- and in- 
duced-draft fans and ducts, along with 
necessary piping. PWA allotment. H. 
H. Langdon, engineer, State College of 
Wash., engineer in charge. One copy 
plans, specifications and advertisement 
on file with McGraw-Hill Publishing 
Co., 330 West 42nd St., New York, N. Y. 


Tulare, Porterville, Hanford and Lind- 
say, Calif., have voted to organize a 
utilities district for furnishing natural 
gas for commercial service, as well as 
in Exeter, Visalia and Lemoore, other 
communities in the valley. Cost $950,- 
000. Will be known as “Central Coun- 
ties Municipal Utility District.” Mayor 
Charles Burr, Lindsay, is active in 
project. : 


State Building Commission, Capitol 
Bldg., Jefferson City, Mo., has authorized 
plans for a new power plant at State 
School for Feeble-Minded, Marshall, 
Mo., and plans call for bids in near 
future. It is estimated to cost close to 
$150,000. Charles A. Haskins, Finance 
Bldg., Kansas City, Mo., consulting en- 
gineer; L.R. Bowen, 315 North 
Seventh St., St. Louis, Mo., supervising 
engineer. 


Jackson Brewing Co., New Orleans, 
La. J. F. Boreland, general manager, 
plans construction of boiler plant at pro- 
posed new brewery at Shreveport, La. 
Brewing plant will consist of several 
units, with initial capacity of about 8,500 
barrels per month, and will cost over 


$350,000. 


Board of District Commissioners, 
District Bldg., Washington, D. C., plans 
construction of a large central power 
plant in connection with proposed new 
sewage disposal works, for which Fed- 
eral aid of $8,000,000 is being arranged. 
Generating station and equipment is es- 
timated to cost $1,200,000. Metcalf & 
Eddy, Statler Bldg., Boston, Mass., con- 
sulting engineers. 

North Jackson (Ohio) Supply Co. 
has installed a 60-hp. 1,200-r.p.m., 4- 
cycle Fairbanks-Morse diesel. Fair 
banks-Morse has sold Beam Milling 
Co., Hemlock, N. Y., a 60-hp. engine, 
and one engine to Sperry Garard Mill- 
ing Co., Rochester, N. Y. This com- 
pany was also low bidder on the engines 
at Fairfax, Minn. 

Nordness (Iowa) Creamery Co. is 
planning a private diesel plant. 

Dawson Creek Milling Co., Ltd., has 
completed plans for a 65-barrel flour 
mill at Dawson Creek, B. C. Diesels 
will supply the power. 

New Westminster, B. C., is investi- 
gating the possibility of a city-owned 
power plant. 

Red Bluff Dam, on the Pecos River, 
about 50 miles north of Pecos, Tex., is 
under construction following approval 
of the $1,330,000 main contract by PWA. 
The project includes an earth-fill dam, 
hydro-electric power plant and trans- 
mission system estimated to _ cost 
$2,600,000. 
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NEW BULLETINS 


Pipe and Boiler Gaskets — Flexitallic 
Gasket Co., 8th and Bailey Sts., Camden, 
N. J. Exceptional 10-page, flat-opening 
catalog, “22 Years of Increasing Use in In- 
dustry,” shows construction, typical appli- 
cation, specifications. 


Welding Equipment — Lincoln Electric 
Co., Coit Road and Kirby Ave., Cleveland, 
Ohio. Bulletin No. 30, General Specifica- 
tions for A.C. Motor-Driven Types SA300, 
SA400 and SA600 Welders. Also Bulletin 
304 on Engine-Driven Type SA300. 


Precision Balances — Roller-Smith Co., 
233 Broadway, New York, N. Y. Eight-page 
Catalog No. 240 illustrates and describes 
precision balances for weighing and deter- 
mination of surface’ tension, specific 
gravity, etc., and includes attachments and 
accessories. 


Water Columns and Gages — Yarnall- 
Waring Co., Chestnut HilL Philadelphia, 
Pa. 16-page Bulletin WG-1803 covers im- 
proved line of Yarway floatless Hi-Lo 
alarm water columns and vertical and 
Secure-inclined water level gages for 
boilers. Working pressures to 1,500 Ib. 
Bulletin includes operating features, 
prices, dimensions, weights, typical in- 
stallations. 


Water Meters — Worthington-Gamon 
Meter Co., Harrison, N. J. Five new bulle- 
tins: M-975-B12 on Frost-Proof Disc Meter 
with open gear train; M-975-B13 on Watch 
Dog Disc Meter, frost-proof model with in- 
closed gear train; M-975-B14, Watch Dog 
Disc Meter, split-case model with open 
gear train; M-975-B15, Watch Dog Disc 
Meter, split-case model with inclosed gear 
train; M-975-B16, Model R Disc Meter. 


Conveyor—Stephens-Adamson Mfg. Co., 
Aurora, IIl. 16-page Redler Conveyor 
Catalog describing this inclosed “continu- 
ous flow” unit for handling bulk material. 
Consists of inclosed steel trough, through 
which is pulled a light skeleton conveying 
element that causes the material to flow in 
a solid, tranquil column. Conveyor will 
feed itself a full load from bins or hoppers, 
and can be discharged anywhere by open- 
ing slide gates. 


Abrasive ae Corp., River 
Road, Bound Brook, J. 24-page booklet, 
“High- Speed eee % Wheels Bonded With 
Bakelite Resinoid.” 


Nickel Applications — International 
Nickel Co., Inc., 67 Wall St., New York, 
N. Y. Data booklet on applications of 
Monel metal, nickel, and nickel-clad steel 
to industrial processing equipment, physi- 
cal and mechanical properties, instructions 
on selection of suitable welding rod, details 
on fabrication. 


Electrical Steam Generator—E. Leonard 
& Sons, Ltd., London, Canada. 8-page 
ee 600 on Penzold electric steam gen- 
erator. 


Pipe Fittings—Hays Mfg. Co., 12th & 
Liberty Sts., Erie, Pa. 24-page Catalog 
Section 3 illustrates and describes Hays 
double-seal fittings for use on joints which 
must not loosen through vibration, torsion, 
deflection, freezing or vacuum. 


Motoreducer — The Falk Corp., Mil- 
waukee, Wis. 36-page Bulletin No. 272 on 
Motoreducers includes data and rating 
tables on 2-speed units and amplifies and 
correlates previous published information. 


Hydraulic Packing—Chicago Belting Co., 
113-125 North Green St., Chicago, IIl. 
4-page folder describing engineering serv- 
ice on hydraulic packing. 


Power Pumps — American Steam Pump 
Co., Battle Creek, Mich. Two bulletins, 
4-page on Redi- Oiled Piston Packed Duplex 
Power Pumps, and 4-page on Type MUE 
single-stage, end-suction centrifugal motor- 
unit pumps. 


Worthington. Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. Two new 
bulletins. 6-page W-310-B4 on Centrifugal 
Pumps, Types C, CA and CB. 8-page S- 
500-B6C on Vertical Four-Cycle Direst-in- 
jection Diesels, Types B, C, D and E. 


General Electric, General Electric Co., 
Schenectady, N. Y. New bulletins include 
4-page GEA-1791A on Service-Drop Cable, 
Tamperproof Types, 4-page GEA-1953 on 
Magnet Wire and Coils; 10-page GEA-1979 
on G-E Reduced-Voltage Starters of the 
Auto-Transformer Type for Squirrel-Cage 
Induction Motors, 2-page GEA-1913 on G-E 
Pyrotip Electric Burner for Cutting and 
Welding, 8-page GEA-1909 for Automatic 
Reclosing of Oil Circuit Breakers, 8-page 
GEA-1898 on I-20 Metering for "Meeting 
Diverse Installation Practices. 
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NEW PLANT CONSTRUCTION 


McGraw-Hill Business News Department Is Pre- 
pared to Furnish a More Complete Daily Service 


Calif., Sacramento — Sacramento Municipal 
Utility Dist. voted $12,000,000 bonds to con- 
struct electric distribution system and steam 
generating plant. Construction of power plant 
estimated $3,000,000. Burns & McDonnell Eng. 
Co., 107 West Linwood Blvd., Kansas City, 
Mo., eners. 


Calif., South San Franciseo—City making 
surveys for complete unit diesel electric power 
plant. Preliminary estimate $350,000. 


Calif., Tracy—City plans survey for diesel 
energy for operation of pumps at municipal 
water plant and lighting plant. 


Fla., Jacksonville—Municipality plans elec- 
tric power plant addition. $430, . Taylor 
Eng. Co., Jacksonville, engrs. 


Ind., Waterloo—City Council, F. S. George, 
pres. as plans municipal light plant. 
$22.0 0. Francis Eng. Co., Saginaw, Mich. 
poe 


Ia., Iowa City—P.W.A. rescinded $917,000 
loan and grant for power plant and distribu- 
tion system, for City, upon applicant’s request. 


Ia., Macodonia—Election Dec. 4 on grant- 
ad franchise to Iowa-Nebraska Light & Power 
Co., to construct, maintain and operate electric 
light and power system. 


Ia., Sheldon—Election Nov. 27 on question 
of establishing, maintaining, operating munici- 
pal light and power plant and to issue $240,- 

00 in revenue bonds to defray the cost 
thereof. H. L. Cory, 503 Baum Bldg., Omaha, 
Neb., consult. engr. 


Ky., Burkesville—Cumberland Co. made ap- 
plication to State Public Service Comn. for 
permission to construct municipal power plant. 


Ky., Fort Thomas—Cincinnati, Newport & 
Covington Ry. Co., Covington, plans power sub- 
station. $30,000 


Mich., Morenci—City defeated bonds for con- 
struction municipal electric light system. 
$146,000. 


Mich., South Haven—City plans for power 
house extension, incl. 2,000 kw. turbines, boiler 
feed pump, steam piping and traveling screen 
at power house intake. Hamilton & Weaver, 
Grand Rapids, engrs. 


Mo., LaPlata—City final plans completed for 
power plant and distribution system. $100,000. 
P.W.A. project. E. T. Archer & Co., 609 New 
England Bldg., Kansas City, engrs. 


Neb., Columbus—Loup River Public Power 
Dist. making plans 2 electric power plants, 66 
kv. and 110 kv. mi. power transmission 
lines, steel towers 2 rein.-con. dams, 1,100 ft. 
long, 10 ft. high. Harza Mfg. Co., 205 West 
Wacker Dr., Chicago, Ill., engrs. 


Neb., Omaha—Creighton University, Omaha, 
plans by L. A. Daly, Insurance Bldg., Omaha, 
power plant. To exceed $40,000. 


N. Y., Canandaigua—City Council retained 
L. C. Reynolds, consult. engr., Geneva, to make 
survey for municipal light and power plant. 


0., Dover—City plans electric power plant. 
$330,000. P.W.A. project. W. Hartline, Dover, 
engr. 


0., Wapakoneta—Municipality, plans electric 
power generating plant. $160,000. Frayne 
Combs, engr. 


Okla., Muskogee — City defeated bonds for 
construction power and light plant. $1,200,000. 


Pa., Emaus—Borough defeated Prgpocition to 
construct power plant. $265,000. Project 
abandoned. 


Pa., New Castle—City plans election in Janu- 
ary to vote on bond issue for construction of 
light and power plant. Est. $3,750,000. Burns 
& McDonnell Eng. Co., 107 West Linwood Blvd., 
Kansas City, Mo., engrs. G. H. Hoskins, City 
Hall, city engr. 


Tenn., Memphis — City, voted $9,000,000 
bonds to purchase existing electric power dis- 
= system or to build competing fa- 
cilities. 


Tennessee — Tennessee Valley Authority, 
Knoxville, authorized construction vor 
Dam on Tennessee River, forming lake 5 
long. near Pickwick Landing, dam will be 3. 716 
ft. long, incl. 2 earth dam_ sections, 600 
navigation lock, 110 ft. wide. $22,0 000.000. 
Provisions will made for later power in- 
stallation to consist of six units of 34,000 kw. 
cap. U.S. Engineers, Nashville, preparing plans. 


Tenn., Knoxville — City authorized Burns & 
McDonnell Eng. Co., engrs., 107 West Linwood 
Bivd., Kansas City, "Mo., to proceed with plans 
for light plant and distribution system. $3,0 
000. T.V.A. will not purchase private utility. 


Tex., Gatesville—City postponed election to 
vote on $60,000 bonds for proposed water- 


‘works and _ light plant improvements. ont- 


gomery & Ward, Wichita Falls, engr. 


Tex., Morton—City, c/o H. Cox, mayor, in- 
definitely postponed Toning bids for water sys- 
tem, incl. well supply, and electric light plant 
and distribution system. $23,000. H. N. 
Roberts, Lubbock, engr. W.A. project. 


Tex., Houston — City, c/o Secretary, plans 
submitted to P.W.A. for municipal and _ har- 
bor improvements, incl. refrigeration, cold stor- 
age and diesel power plant, also harbor im- 
provements. $150,000. Garrett Eng. Co., 300 
Houghes St., engrs. 


Va., Lexington — Municipality, preliminary 
plans a electric power plant. To ex- 
ceed $100,000 


Alta., Rimby — W. A. Saunders preparing 
plans and estimates for electric power scheme 
for Town. 


B. C., ot, — ee = Mine Co., 
Stewart, plans rebuilding power house, com- 
pletely destroyed by fire. Loss $200,000. 
Owners interested immediately in complete new 
equipment. 


B. C., New Westminster—City plans to have 
consulting engineers make a survey of the 
power situation. At the present time the city 
buys its power in bulk from the British Co- 
lumbia Power Corp. and distributes — 
its own mains. 


Ont., Alexandria—Cheese Factory Patrons 
Assn., A. McGillis, chn. Com. of Committee, 
plans cold storage plant for agricultural prod- 
ucts. $100,000. 


Ont., Schrieber — E. J. Shee Reeve. of 

Town, ‘ plans municipal an vy Tight plant. 
$75,000. Interested in prices of meters, trans- 
formers, wire, etc. 


Ont., Toronto—Bids Jan. 8, by Bd. Control, 
supply and installation one 2, 000,000 imp. gal. 
centrifugal sewage pump, motor and appur- 
tenances. 


Sask., North Battleford — Power Com. in 
market for 1,500 kw. turbo-generator, $35,000. 


New Zealand, Wellington—Bids Jan. 29, by 
Director General Stores, Div. Posts & Telegraph 
ae supplying 4,450 yd. cord instrument; 2,000 

‘cord switchboard; Feb. 19, by Secretary 
Public Works Supply & Tenders, outdoor steel 
work, incl. steel structure, disconnects and in- 
sulators, stacks and spares, copper tube and 
connectors, switchboard, fuse resistance com- 


‘bination for Arapum Scheme of Henderson; 


Mar. 5, seven 8,000 kva. transformers and 
spares. 


Australia, Sidney—Bids Jan. 7, by City En- 
gineer supplying complete automatic control 
equipment for 3 boilers at Bunnering Power 
Station***. Brisbane—Bids Jan. 25, by City 
Engineer, for 18,750 kw, turbo generators, and 
complete condensing plant, etc. 


England, Liverpool — City Engineer, takes 
bids in December for Clarence Dock Power Sta- 
tion. $1,730,000 voted***E. D. Lyons, 34 
Vaughan Blde., Ilford, prepecins plans power 
house, Wolverhampton, $530,000 
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“ARE YOU INTERESTED IN PROFITS?” 
If you dare, ask this question of the industrialist 
who has been sweating for five years to hold to- 
gether a skeleton organization, and meet payrolls. 


HE WILL TELL YOU PLENTY: No stone 
has been left unturned. Costs have been cut to the 
bone. Every sales possibility has been explored. 
If anybody thinks he can run the business better 
these days he’s welcome to the damn job. 


WE TAKE OUR HATS OFF to this man. He 
has many talents and capacities which we power 
engineers admire. He is fighting a terrific battle to 
keep the old ship moving against head seas. 


BUT LIKE ALL MEN WHO ARE BUSY with 
a thousand responsibilities, he overlooks some 
things—and some of the things he overlooks are 
important. Specifically, power. 


WE MUST REPORT THE SIMPLE FACT, 
common knowledge of all power engineers, that 
American industry is wasting huridreds of millions 
annually because its top executives are too busy 
with other matters and too impressed by the intri- 
cacies of power engineering. Thus they fail to 
study the department with the largest percentage of 
waste—about 50 per cent on the average. 


LET’S PUT THIS IN THE FORM of an engi- 
neer’s statement to his executive: “Ours is an aver- 
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WASTED 
DOLLARS 


age industrial establishment. As such we are 
wasting 50 cents out of every dollar spent for the 
generation, transmission and application of our 
power services. Our present power-service ex- 
penditures—for coal, oil, purchased electricity, 
labor, supplies, maintenance and breakdown losses, 
etc—are X dollars, as your own books will show. 


“THIS CAN BE CUT IN HALF. I am pre- 
pared to show you just where and how the savings 
will be made and to give you the investment cost. 
Will you take a little time to figure the effect on the 
profits of your business for the next three years? 


“FOR YEARS YOU HAVE CONSIDERED 
me competent to run your power plant. Are you 
willing to trust my experience and judgment in this 
matter? If not, will you select your own consult- 
ing engineers—some organization of unquestioned 
experience, ability and disinterestedness—to go 
over our power setup and tell you whether I am 
right or not? I’ll stake my job on that!” 


WE HAVE NECESSARILY PICTURED an 
average plant. In practice each must cut his cloth 
to fit his own suit. Yet the average means a lot 
to the industrial executive who must stand or fall 
on the field of business competition. To win he 
must be better than the average. The excessive 
power cost of the average plant is the measure of 
his competitive opportunity. 


TO THE INDUSTRIAL EXECUTIVE we 
offer just this final word: “It is a fact that 
power services cost about 14 billions of dollars a 
year—from 3 to 10 per cent of national manufac- 
turing cost. It is a fact that your average com- 
petitor wastes half of the money he spends for 
power. It is a fact that you can stop that waste, 
as far as it exists in your own plant, any time you 
feel like it. Draw your own conclusions.” 


WHERE AND HOW CAN THOSE savings be 
made? Read the pages that follow: 
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OLD MAN 


OBSOLESCENCE 


AST year the statement was 

made in these columns that 50 
cents out of each power dollar is 
wasted. The fairness of this claim 
was questioned, so we gave a lot 
more thought to the matter, reviewed 
our own experiences, talked with 
engineers who had operated plants 
for years. Our final conclusion is that 
the statement is conservative, that we 
can stand by it without fear or em- 
barrassment. 

It may be pointed out that no one 
could prove it one way or the other 
without personally visiting and study- 
ing every industrial establishment 
covered by the U. S. Census of Manu- 
factures, and that even then one could 
debate endlessly about how much 
waste is commercially preventable. 

Quite true! This statement cannot 
be proved mathematically from avail- 
able statistics. It is a rough estimate 
based on years of observation. 

Those of us who constantly visit 
new and old plants, month after 
month, year after year, gradually get a 
composite picture which we can com- 
pare with the commercial ideal. And 
that picture—take it or leave it—is of 
a plant whose power operating costs 
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Miscellaneous 


Age of surveyed power equip- 
ment divided by industries 


the existing rate schedules 
for purchased electricity, 
but does include savings 
that could be made by 
more intelligent use of 
existing rate schedules, or 
by shifting from pur- 
chased power to local 
generation or vice versa, 
or to some new allocation 
of the load between pur- 
chase and generation. 

7. It considers not only 
what savings can be made 
with existing equipment 
and hookup but a possi- 
ble shift to the best 
adapted equipment in the 
most suitable hookup. 

8. The waste under con- 
sideration is the commer- 
cially preventable waste 
in operating dollars. 

Since the round figure 
of 50 per cent prevent- 
able waste is an estimate, 
it would be unwise to at- 
tempt any fine breakdown 
into its constituent parts, 
but an imaginary example 
will show how the losses 





could be cut approximately in half by shifting to today’s 
best levels of equipment, hookup and operation. 

To clarify the picture of the power dollar snipped 
in half, we should make clear exactly what we are talk- 
ing about: 

1. Central stations are not included. 

2. The statement applies to industrial power plants. 

3. Building and institutional plants may be included 
without appreciable change in the picture. 

4, The statement covers all forms of power, the com- 
bined power-service plant for steam, electricity, mechan- 
ical power, hot and cold water, refrigeration, com- 
pressed air, heating and ventilation. 

5. It includes not only generation, but transmission 
and application within the industrial establishment. 

6. It does not consider any possibility of changing 


may easily exceed this amount. Steam pressure, let’s say, 
is 150 lb. and 25 per cent of all steam is wasted to 
atmosphere. Raising the steam pressure to 400 Ib. 
eliminates this loss. Better control of power and heat 
applications cuts steam production another 20 per cent. 

New boilers installed for 400-lb. pressure are 
naturally provided with the latest firing equipment, fur- 
naces, heat-recovery devices, controls and instruments. 
Boiler-room efficiency jumps from 60 per cent to 80 
per cent. 

Finally, clinkering limited the old boilers to ex- 
pensive coals. The new equipment will handle coal 
costing three quarters as much on a heat-unit basis. 
Here’s the final result: 


75 80 60 34 
ome 0 eee XC oe — = 0.34 
100 * 100 * 30 * 4 “— 
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meaning a 66 per cent reduction in the coal bill, an 
extreme case, but not unheard of. 

Big savings are possible in many other elements of 
power-service cost. You comb the old plant for wastes 
like you comb a dog for fleas. 

Potential savings may be divided into two broad 
classes: 

1. Those that can be made by an alert chief engineer 
without executive cooperation. 

2. Those that demand whole-hearted cooperation. 

Without any executive backing the good engineer 
can do (and does) a lot to build profits and dividends. 
He urges greater care in consumption of services. He 
plugs leaks of water, steam and air. He keeps an eye 
on power factor and maximum demand, applies some 
heavy thinking to rate schedules, spots leaky steam 
traps, puts maintenance on schedule. He shifts loads 
to avoid peaks and atmospheric exhaust. 

He does all these things and much more, and then 
he strikes a stone wall. He'd like to buy a much cheaper 
coal locally available, but can’t because it would clinker 
with his present firing equipment. He has jacked up 
his boiler-room efficiency a lot, but is still 10 points shy 
of what he should get because his men have to run the 
plant blindly, without necessary recording instruments, 
and dulled for thinking by too much sweating. 

In spite of his best efforts, exhaust steam blows to 
atmosphere because engines and turbines are inefficient 
and steam pressures much too low. 

The good engineer always goes ahead and completes 
his “class-one” job with or without executive coopera- 
tion. Then he’s stuck unless the executive has a little 
imagination or the engineer enough sales ability to 
demonstrate the advantage of bigger and better junk 
piles (outside the plant—not inside). 

The possible savings from modernization are often 
spectacular. Frequently $1,000 spent now will save 
$2,000 this year, $2,000 the next and so on. A man 
trained in a bank couldn’t believe it, but every prac- 
tical factory man knows it is true and why. 

Insulation on a bare steam line is an outstanding ex- 
ample of an investment that returns considerably more 
than 200 per cent yearly. Instruments frequently top 
100 per cent return. Many of the large investments, in 
engines, turbines, boilers and firing equipment will, 
under proper conditions (notably with higher pres- 
sures) net 30 to 50 per cent yearly. 

Generally these days an engineer will not even try to 
pass a requisition for new equipment unless he is sure 
of at least 25 per cent return on the investment. At 
that he often gets prematurely gray trying to sell man- 
agement the idea of operating at a profit. 

Management needs a truer picture of what obsolete 
equipment is. Here is the test for your own plant. 
First decide how quickly new equipment must pay 
out to be worth your while. Let’s say you pick three 
years. Then compare the operating cost of any piece of 
existing equipment with that of the best on today’s 
market. If the savings will pay the first cost of the new 
in three years the old is obsolete. 
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Power has just completed a survey of 454 industrial 
power plants, chiefly to determine the age of the power- 
generating equipment and thus give an approximate 
idea of the present power situation in the matter of 
obsolescence. The job has taken months. 

Plants were broken down into 14 major industry 
divisions. Equipment was reported in three age groups: 
1 to 10 years, 11 to 20, over 20. The colored pie charts 
on the following pages tell the story, the percentages in . 
the three age groups being represented by white, pale 
green and dark green, respectively. 

You will find a lot of equipment over 20 years old, 
machines that were operating when the German army 
was marching on Paris, when today’s college seniors 
were riding around in baby carriages. Shades of 1914! 

And then remember that the plants surveyed are way 
above the national average both in size and quality. Be- 
yond question the average plant has a much higher 
percentage of old (and largely obsolete) equipment. 

The point, as indicated on, page 703, is that every 
management which wishes to move away from cut- 
throat cost competition can do so, not by the dangerous 
expedient of raising prices or lowering quality, but 
safely and surely by cutting power costs. If history is 
any guide, the majority will not have sense enough to 
catch up. 

In the following pages you will find specific sugges- 
tions regarding where and how these savings can be 
made. 


SURVEY 
LIGHTS 
POWER’S survey covered: 
454 plants 
14 industry classes 
24 kinds of equipment 
3 age groups 


Units over 10 yrs. old: 


66% of w.t. boilers 
76% of fire tube 
69% of the stokers 
89% of hand grates 
Plants represent 9.2% of in- 
dustry prime-mover hp. 38% 
. intend to modernize. 








THE INGREDIENTS OF 


CHEAP 
STEAM 


HE output of a boiler room is so many thousand 

pounds of steam at a certain pressure and super- 
heat, made from feed water at such and such tempera- 
ture. To get it you pay a certain fuel bill, a certain labor 
bill. You pay so much for maintenance, supplies, super- 
vision, fixed charges. The boiler-room problem is to 
keep the total of these costs, per unit of output, as low 
as possible. 

Now the important thing to remember about a boiler 
room is that every piece of equipment ties in with 
every other—the parts cannot be considered inde- 
pendently. Since this article is intended for the at- 
tention of general industrial executives as well: as 
power engineers, a brief picture of a typical modern 
boiler plant will not be out of place. 

Coal (if that is the fuel) is received directly by rail 
or water, is mechanically handled to storage and/or to 
overhead bunkers or silos. From these it is delivered 
to stokers or pulverizers. From the latter, if used, 
the pulverized coal is fired directly or indirectly. Ash 
collected is delivered by gravity to cars, trucks, or 


13.329 


EQUIPMENT ITEMS 


were surveyed, including: 


Water-tb. Boilers 1,961 
Fire-tb. Boilers yt be) 
Hand-fired Grates 664 
Steam Engines 949 
Steam Turbines 600 
A. C. Generators 660 
D. C. Generators 486 
Air Preheaters 65 
Cent. Feed Pumps 476 
Recip. Feed Pumps 844 
Chem. Softeners 131 
Zeol. Softeners 178 


# 


Hand Sfokers 114 
Auto. Stokers 1,320 
Pulverizers 187 
Oil Burners 521 
Gas Burners ya 10) 
Superheaters 730 
F. D. Fans 
1. D. Fans 
Economizers 176 
Open Heaters 422 
Clos. Heaters i i £8) 
Water Wheels 202 








conveying systems; the latter may be mechanical, hy- 
draulic or pneumatic. 

Forced and induced-draft fans speed up fuel burn- 
ing—get more work out of the given investment in 
boilers and firing equipment. To handle the resulting 
high rate of combustion a large furnace is required. 
Since an efficient furnace is always a hot furnace, air- 
or water-cooling may be used to protect the brick 
work. Some of the waste heat in the flue gas is sal- 
vaged by economizers (which heat the feed water) 
or air pre-heaters (which warm the air supplied to the 
furnace). 

Coal is weighed as fired. Instruments measure flow 
of steam and feed water, draft pressures, pressure and 
temperature of steam and feed water. Without these 
instruments, efficient operation would be impossible. 

This up-to-date plant is equipped with soot blowers 
and automatic feed regulation. Feed water is chemi- 
cally purified to avoid scale and corrosion, heated in 
closed or open heaters to as high a temperature as 
possible, ‘‘deaerated’”’ to get out the dissolved oxygen 
that causes so much corrosion. 

The average obsolete boiler plant operates at about 
60 per cent efficiency (sometimes lower). It is not 
difficult to get a new plant that will average 80 per 
cent. The difference will cut the fuel bill 25 per cent, 
assuming that the same grade of fuel is burned. Very 
often the new equipment can handle a much cheaper 
fuel without clinkering or similar troubles. Here is 
a further saving, often amounting to 50 or 75 cents 
a ton of coal. 

Bad water treatment means heat waste, excessive de- 
preciation and high labor costs. Manual handling of 
fuel and ash wastes labor and lowers plant morale. 

Never forget the matter of steam pressure when mod- 
ernizing the boiler plant. A boiler designed for sub- 
stantially higher pressure may not cost much more, 
and some day the extra pressure may be a gold mine 
for savings in the generation of by-product power. 
This point is discussed more fully in the article “Cheap 
Power,” page 711. 

If we think, as we should, of low total steam cost, 
as well as low unit steam 
cost, we shall watch con- 
sumption. Stop the di- 
rect use of high-pressure 
steam where exhaust steam 
would do the work. Study 
engine-room hookups and 
units to reduce waste of 
exhaust to condenser or at- 
mosphere. 
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FIRETUBE 
1,458,430 SQ.FT. 
TTS: ANTES 


34% 
1-10 YRS 


IE charts summarize ages of boilers in the 454 

plants reported in Power's Equipment Survey. 
Percentages are based on heating surface rather than 
number. A numerical split would show a larger per- 
centage of old units because the older boilers are in 
general, smaller. 

In the diagrams, white indicates boilers 1-10 years 
old, pale green 11 to 20, dark green over 20. The same 
scheme is followed in all the other survey pie charts on 
succeeding pages. Percentages among the three age 
groups are allotted to boilers, prime movers and gene- 
rators on a capacity basis, to all others on a numerical 
basis. Nate the swing from fire-tube to water-tube 
boilers in recent years. 

Age, as has been indicated, is not always proof of 
obsolescence. Yet a 20-yr.-old boiler, with 20-yr., old 
firing, is certainly obsolete unless used for standby only, 
because new units will give 10 to 15 points better effi- 
ciency and save their cost in three or four years. 

Younger boilers, in the 10-to-20-yr. class, may be 
obsolete, or they may merely require new firing equip- 
ment, higher settings and modern furnaces to compete 


WATER TUBE 
9,250,540 SQ.FT. 
1961 UNITS 





reasonably well with units that are completely modern. 

The survey does not cover furnaces, but their great 
importance should not be overlooked. The old idea 
was to set the boiler ‘‘close to the fire to absorb as much 
heat as possible.” Today every engineer knows that 
the old idea is wrong; enough space must be left for 
complete combustion of the gases before they strike 
the relatively cool tubes. 

A lot can be done with existing boilers by raising the 
settings, installing new firing equipment and protect- 
ing furnace walls by water or air cooling. 

However, the large number of very old boilers now 
in operation is creating a real problem for the insur- 
ance companies. Every owner should consider the 
possibility that some of his old units may become unin- 
surable, or insurable only for some lower and dollar- 
wasting steam pressure. ; 

Never start boiler-room modernization without re- 
hashing the whole question of higher steam pressures. 
To do so may be a major business and engineering 
error. The reason will be more clear if you read the 
article on page 711. 
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664 HAND 
. FIRED 


521 OIL 
BURNERS 


280 GAS 
BURNERS 


EYOND any question, the most effective device 

for getting rid of good coal is an old-fashioned 
shovel pushed by a pair of well-developed biceps. In 
the long run an athletic fireman, anxious to earn his 
wages by heaving plenty of coal, will cost you more 


than a first-class professional football player. If you. 


insist on hand firing, pick a man who is physically lazy 
but handy with a lead pencil and fond of looking at in- 
struments. Actually, hand firing is completely obsolete 
today, except for standby units. 

Hand stokers have a real place for small units on 
moderate loads. Where steam output is large, the 
choice must be among automatic stokers, pulverized 
coal, oil and gas. Gas must be considered in some 
regions. Oil is more widely available and in many 
places will fit better than coal. Nevertheless, coal is 





414 HAND STOKERS 


4320 AUTOMATIC 
STOKERS 


187 PULVERIZERS 





now, and will continue to be, the primary steam fuel 
for stationary plants. 

Kinds and prices are legion, varying all over the 
United States. These variations, together with local 
plant conditions, affect the choice between stokers and 
pulverizers. Only an engineer can make the proper 
selection. He must particularly consider present and 
future fuel markets, selecting equipment to handle any 
coal that may be cheapest on a heat-unit basis. 

Most old stokers and pulverizers are far surpassed by 
today’s best units, in capacity, efficiency and ability to 
burn a wide range of coals. 

The margin can easily be determined by getting 
prices and guarantees. With these figures in hand, one 
can determine at once whether existing firing is 
obsolete (see page 704). 
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65 AIR 
PREHEATERS 


597 FORCED~- 
DRAFT FANS 


VEN good boilers and good firing equipment 

don’t insure a good boiler plant. No other units 
require as much expert assistance to do their job right. 
They generally need draft fans to keep boiler invest- 
ment working at good load, air preheaters and econo- 
mizers to salvage waste heat, superheaters to make the 
steam produced acceptable to efficient prime movers, 
particularly turbines. 

The age and obsolescence status of those accessories 
covered by the Survey pretty well pigeonhole the plants 
reported as first class, second class or worse. Almost 
equally important, but not reported in the Survey, are 
soot blowers, instruments, automatic control—all essen- 
tial to highest efficiency. 

Altogether, the difference between adequate and in- 
adequate accessories may easily mean 10 points on 


ECONOMIZERS 


730 
SUPERHEATERS 


wi) 


221 
INDUCED- 
DRAFT FANS 


sicam operating costs. It is not implied that econo- 
mizers and air heaters are always paying investments. 
Sometimes they are not, but they have an important and 
increasing place in the modern boiler plant. With high 
steam pressures particularly, they are a practical neces- 
sity, not only to increase efficiency by salvaging waste 
heat from the flue gases, but also actually to reduce the 
cost of the installation. The water in a high-pressure 
boiler is very hot and much less effective as a heat- 
absorbing agent than the cooler water in an econo- 
mizer. The air preheater, likewise, can do more work 
when attached to a high-pressure boiler. 

Good operation is impossible without an ample 
assortment of modern instruments. Boilers cannot be 
run “blind” with good efficiency. With instruments, 
consider automatic regulation to maintain test efh- 
ciency, always. 
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FEED SYSTEM 













RACTICALLY all natural waters, except rain 

water, cause scale in troublesome quantities, as 
all power engineers have learned to their sorrow. The 
typical attack on this enemy has been a gradual evolu- 
tion from periodic scale-removing jamborees through 
indiscriminate dosing with costly nostrums to scien- 
tific water treatment. Today, aside from distillation 
(which is generally too costly under industrial plant 
conditions) nothing except scientific water treatment is 
worth considering. Savings by avoiding cleaning labor, 
excessively priced patent compounds, burned-out tubes 
and wasted fuel make it cheapest in every case. The 
only room for choice is among the various scientific 
treatments. These include chemical and zeolite soft- 
eners, chemically controlled boiler-water conditioning, 
deconcentration and continuous blowdown. Water 
analysis varies from plant to plant and from day to 


64% 
476 
CENTRIFUGAL 
PUMPS 


844 RECIPROCATING 
PUMPS 








592 HEATERS 


ie 


309 
SOFTENERS 


2% 


day in the same plant. Proper water treatment varies 
with boiler operating conditions. The choice of treat- 
ment is therefore a technical problem for engineers 
trained in such matters. . 

Feed water should be as hot as possible to save fuel 
and prolong boiler life. Obsolescence of old heaters 
is measured by how far they fall short of possible tem- 
peratures and also (in the case of open heaters) how 
completely they ‘‘deaerate’—remove the oxygen which 
is the chief cause of corrosion. Modern open heaters 
are much superior in this respect. 

Direct steam-driven reciprocating feed pumps are 
notorious steam eaters. Their replacement by modern 
centrifugal pumps greatly reduces the production of 
exhaust steam. This is decidedly important in all cases 
where the total exhaust from all sources exceeds the 
demands of the process and heating systems. 
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CHEAP POWER 


OWER’s equipment survey divides naturally into 
two main parts, boiler room and engine room. 
Traditionally, the boiler room presents the greater op- 
portunity to save power dollars. This is certainly true 
as far as operation is concerned, because steam-gene- 
rating equipment requires continuous attention and 
slumps in efficiency the moment attention is relaxed. 
In the matter of savings obtainable by better equip- 
ment and hookup, boiler room and engine room are 
about on a par and must often be considered together. 
This is notably true of steam pressures, which, in turn, 
are Closely tied up with the remarkable savings oppor- 
tunity designated by such expressions as ‘‘byproduct 
power” and “heat balance.” 

Remember that we are speaking solely about indus- 
trial, institutional and building plants, wherein the con- 
ditions and objectives are, in general, totally different 
from those in steam-electric central stations. The latter 
invariably operate condensing and have the simple 
problem of using as little steam as possible to generate 
a single service—electricity. 

Most industrial plants operate non-condensing, or at 
least with only a fraction of the throttle steam going to 
condenser. They generate at least two services simul- 
taneously: electricity and low-pressure steam for process 
and heating. ’ 

The central station must throw away the exhaust heat 
of its turbines, whereas the industrial plant should re- 
use this as far as possible for process and building heat. 
Credit for this useful exhaust greatly reduces the steam 
and coal chargeable to power generation. 

In the ideal case, approached in many process plants, 
all of the engine or turbine exhaust goes to process and 
heating, so that the net coal chargeable to power is only 
0.4 Ib. per kw.-hr., less than half 
that of the largest and most effi- 
cient central stations. When this 
condition is attained, we say that 
the plant has achieved “heat bal- 
ance” and that all power is pro- 
duced as a “‘byproduct’’ of proc- 
ess and heating steam. 


POINTERS 


Prime ingredients of cheap power: 


But this may not be enough. It depends on the 
balance of heat and power loads in the given factory. 

If better prime movers won’t turn the trick, concen- 
trate on steam pressure (along with necessary super- 
heat). Study the effect of increasing boiler and turbine 
pressure to 300 Ib., 400 Ib., or even 600 Ib. At the 
same time see whether process pressures can’t be low- 
ered to permit greater expansion of the steam in the 
prime movers. 

Steam pressures up to 600 lb. have become common 
practice in such progressive industries as pulp, paper 
and chemicals. By their use waste of exhaust steam 
to condensers and atmosphere has been largely elimi- 
nated and millions of power dollars saved yearly. The 
same road to profits is open to other industries. 

Note that there is no fixed rule here—no standard 
practice. The pressure that is right for one industrial 
will be wrong for another. In some cases the old 
engines or turbines are giving a heat balance—but 
figure it out. 

In no case consider either boiler or prime mover 
modernization without, at the same time, studying 
steam pressures. A new boiler, engine or turbine pur- 
chased for operation at the existing, instead of a higher, 
pressure may .be a millstone around the neck of future 
profits. Study present loads, future possible trends. 
Pick a pressure high enough to be on the safe side, 
whatever happens. 

Low power cost demands cheap steam and little of it. 
It also involves elimination of waste in power trans- 
mission and application—metering of electrical con- 
sumption by manufacturing departments, better motors 
and mechanical drive equipment, better layout and 
grouping of these drives. 


In simple language, then, the 
problem is to decrease the steam 
consumed by engines and tur- 
bines until it is always less than 
the steam required for process 
and heating. 

The obvious first step is to con- 
sider more efficient engines and 
turbines, modern units of much 
better design and without the 
wear that has piled up deprecia- 
tion on top of obsolescence. 


1. Cheap steam 

2. Little of it. 

3. Less waste in application 
Answer to | lies in the boiler room. 


Answer to 2 may be found in: 
A. More efficient units 
B. Higher steam pressure 
C. Better load scheduling 
Answer to 3, in part: 
A. Meter departments. 
B. Better drives 
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HE place of the prime mover in power-dollar 
economy has already been covered largely in the 
previous article, “Cheap Power.” A few additional 
comments may be of interest. In the plants surveyed 
57 per cent of the installed steam-engine horsepower 
is more than 20 years old. On the assumption that old 
equipment is necessarily obsolete, this would appear to 
be a very bad showing. We must point out, however, 
that this is not always true. An old engine may, or 
may not, be “obsolete.” Its steam consumption will 
generally be higher than that of a modern engine, but 
this cannot be called a defect if no exhaust is wasted 
to condenser or atmosphere at any time. Unfortu- 
nately, this condition does not generally exist. Where 
it does not, the old engine may waste large sums yearly, 
probably enough to justify the cost of a new unit. 
Similar comments may be made regarding turbines. 
For non-condensing operation, engines are generally 
more efficient. Turbines, on the other hand, are adapted 
to bleeder operation and are more efficient for condens- 
ing operation. Turbines are also cheaper. Only a 
skilled engineer can work out the best combination for 
a given plant. 
Although thousands of diesel and gas engines are 
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used in industry, only a few were reported in the 
larger-than-average plants surveyed. Because their 
limited number would give an unfair picture, they have 
been omitted from the report. The point should be 
made, however, that the internal-combustion engine is 
today a very important industrial prime mover and 
should be carefully studied in connection with any mod- 
crnization program. 

Because of its phenomenal efficiency, even in small 
units, the diesel engine has moved ahead rapidly in 
recent years. Real dependability has been achieved. 
Investment costs have been lowered. 

Even for a given region, with given prices for boiler 
coal and diesel oil, one cannot arbitrarily say whether 
a diesel is better or worse than an engine or turbine. 
The choice is affected by the byproduct power situation. 
In general the diesel is favored by situations where the 
demand for heating and process steam is relatively small 
compared to the power load. 

Possibly less important nationally than the diesel, the 
gas engine demands consideration wherever cheap 
natural gas is available. 

A surprising feature of the survey is the number of 
water wheels and turbines reported. 
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_. all of the 454 plants furnishing 
data answered two groups of questions. Replies 
are summarized in the bar charts on this page and the 
next. As might be expected, the bar charts present- 
ing the answers to the “Yes or No” questions show 
that most of the plants meter both steam and feed 
water. 71 per cent meter boiler-room output, 53 per 
cent the consumption of engines and turbines, 69 
per cent the steam to manufacturing departments, 62 
per cent the feed water. Not a bad showing as plants 
go, although the 35 per cent which do not meter 
steam at all must offer real possibilities for saving. 

The reader may note an apparent discrepancy in 
that 65 per cent said yes to “do you meter steam” and 
71 per cent said yes to “do you meter boiler output.” 
This is explained by the fact that 431 replied to the 
frst question and only 324 to the second; those who 
had already indicated that they did not meter steam 
generally omitted any answer to the other question. 

Experience shows that a monthly cost distribution, 
based on true metered quantities, places each power- 
service producing and consuming department on its 
mettle and produces savings all along the line. Con- 
sider factory departments, for example. It is not in 
human nature for them to get greatly exercised over 
wasteful steam use in process and heating unless it is 
laid directly on their own doorsteps. 

The group surveyed shows practically 100 per cent 
use of heating steam and 81 per cent use of process 
steam. Less than half use condensers even in part. 
This brings to mind a composite picture of plants gen- 
erating large amounts of power as a byproduct of heat- 
ing and process steam, a condition especially favor- 
able to low generating cost, particularly in plants of 
fair size, as these are above average. 

Apparently the plants surveyed find local generation 
to be in general cheaper for their conditions. Note 
(charts on following page) that 75 per cent of all the 
power they used in a year was locally generated, 25 
per cent purchased. If one should attempt the im- 
possible—a survey of all industry including, for ex- 
ample, 48,000 food plants alone, mostly very small— 
the picture would of course be quite different. 

39 per cent of the plants weigh fuel as received 
and 60 per cent weigh fuel to the boilers. No check 
of the questionnaires has been made to see how many 
plants do neither—probably very few, because some 
coal weight is ‘needed to check fuel billings and inven- 
tories, if nothing else. 

All those plants that do not now weigh fuel to boil- 
ers would seem to be missing an excellent opportu- 
nity to save in two ways, by decreasing both the unit 
cost of the steam produced and its consumption. Steam 
meters on the boilers, together with coal measure- 
ments to them, give the basic data of boiler efficiency, 
although feed-water measurement can replace the meas- 
urement of steam for the boiler room as a whole. 

Of the plants surveyed, 33 per cent seem to be an 
open field for saving by the mechanical handling of 
fuel to lower labor costs and improve plant morale. 
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The same reasoning cannot be applied to all of the 
63 per cent that do not handle ash mechanically. 
Some of them burn oil or gas—produce no ash. 

For years there was a persistent prejudice against 
automatic feed-water control, even among the most 
competent engineers, on the theory that it causes fire- 
men to get careless about watching water level. The 
fact that 42 per cent of plants in this group still use 
no automatic feed control probably indicates that this 
feeling still persists in spite of the growing acceptance 
of the general principle of automatic control in all 
parts of the power plant. 

The answers grouped under the heading “New 
Harness” deal with present and future loads and the 
equipment to carry them efficiently. 

During the year ending June 30, 1934, the 454 
plants surveyed generated 2,333,226,318 kw.-hr. and 
purchased 779,672,662 kw.-hr., a total of 3,112,898,- 





980 kw.-hr. What this means in money cannot be 
stated, but if we arbitrarily take 2 cents as an average 
round figure for the unit cost of all power used, both 
generated and purchased, we see that we are consider- 
ing a yearly expense, for electricity alone, of around 
$60,000,000. 

The total power cost of this group includes also 
that of transmitting and applying this electricity and 
the cost of generating, transmitting and applying all 
of the other power services. 

As reported, the year’s load was estimated to be 
67.5 per cent of normal. The remaining 32.5 per 
cent represents further potential increase in cost as 
business picks up. In some cases this may also mean 
bringing obsolete standby units into operation, be- 
cause modern units cannot be installed in time. 

Most significant of all are the answers to the ques- 
tions regarding plans for modernization. Of the 
plants surveyed, 37.9 per cent plan to modernize— 
three-quarters of them within the next two years. 

As might be expected, steam and power generation 
will get the most attention. Appreciable numbers 
will go after heating and ventilation, air conditioning 
and refrigeration. That nearly half are planning to 
modernize pumping is interesting, but should not be 
surprising when one considers the recent enormous 
improvement in pumps and pump drives and the many 
unscientific installations made in the past. 

There is no way to tell from this end of the line 
how much money will be saved by these projected 
modernizations, but it will be interesting to hazard a 
very rough guess in the matter of power generation 
alone. 

Suppose that the net effect on those plants modern- 
izing power is a saving of 2 mills per kw.-hr. on the 
aggregate kilowatt-hours generated and purchased. 
Some 22.6 per cent of the plants surveyed plan to 
modernize power generation. Their yearly consump- 
tion at present is about 700,000,000 kw.-hr. At 2 
mills this would come to a yearly saving of $14,000,- 
000. To this must be added the savings in power cost 
resulting from the additional modernizations of boiler 
rooms alone. 

Whether the actual savings prove higher or lower 
than this guess, they will most certainly run into mil- 
lions annually for this group of plants, with more 
millions saved in the other ways indicated. 


IN CONCLUSION 


Powe has surveyed 13,329 equipment items in 
454 better-than-average plants, representing 9.2% 
of America’s industrial prime-mover capacity, in 14 in- 
dustry classifications. 65% of these items are more 
than 10 years old. These articles report the outstand- 
ing findings for the combined 14 industries. January 
Power will present a complete tabulation with inter- 
pretation, industry by industry. 

It is estimated that American industry wastes, on the 
average, 50 cents out of each power dollar. This can 


be salvaged by better operation and replacement of 
obsolete equipment. Most of the 20-yr. old units are 
obsolete, as are many, also, in the 10-20 yr. age group. 
Executive cooperation is needed to eliminate this waste. 

Where executives work hand in hand with engineers 
to get 100 cents in service for each power dollar ex- 
pended, the industrial concerned steps down its total 
production costs by 14 to 5-per cent, and immediately 
gains that competitive advantage over the great mass of 
plants that neglect this field of saving. 
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A.S.M.E. CENTRAL STATION SESSION TALKS 


STOKERS 


Power Week, with the 
A.S.M.E. and A.S.R.E. and 


annual meetings of the 
the Power Show, was ob- 


served in New York the week of Dec. 3 to 8. Much 
data worthwhile to power engineers taken from papers, 
discussion and visits, are here reported 


HIGH-PRESSURE-STEAM 
AND BINARY CYCLES 


QuiITE a number of papers have been pre- 
sented before the A.S.M.E. reporting the 
result of studies of the effect of high tem- 
peratures, high pressures and various steam 
cycles on power plant efficiency. But none 
of these has included a study of the vari- 
ous possible binary vapor cycles. G. A. 
Gaffert in “High-Pressure-Steam and 
Binary Cycles as a Means of Improving 
Power-Station Efficiency,” presents the 
principal results of an extensive study made 
on the possibilities of the mercury-steam 
cycle, diphenyloxide-steam cycle, aluminum- 
bromide steam cycle and Dr. Koeneman’s 
zinc-ammonium-chloride cycle. Included 
for comparison are studies of cycles using 
steam alone at very high pressure and 
temperature. Analysis of these cycles was 
not theoretical, as consideration was given 
to turbine efficiency, boiler over-all effici- 
ency, terminal-temperature differences, 
pressure drops in piping, radiation losses, 
and power consumed by auxiliaries. 

Throughout the paper a plant capacity 
of 50,000 kw. was assumed so that quan- 
tities and other features for steam and 
binary cycles may be compared. Steam 
conditions considered were at pressures of 
1,200, 2,500, and 3,226 lb. pressure at steam 
temperatures of 800 and 1,000 deg. 

In the study of mercury-steam binary 
cycles, it is reported. that there is a best 
back-pressure for the mercury turbine. This 
was found to be at 4 in. mercury absolute. 
The possibility of extracting mercury for 
preheating the mercury liquid while being 
pumped back to the mercury boiler was 
also considered. However, the steepness 
of the saturated liquid line as indicated by 
a temperature-entropy chart showed that 
very little improvement in cycle efficiency 
could be obtained in this manner. A very 
real gain, however, obtains in extracting 
the steam turbine for feedwater heating. It 
was also determined that for 2-point extrac- 
tion on the steam turbine the rate of mer- 
cury circulation increased almost directly 
with back pressure, while for 4-point ex- 
traction on the steam turbine the rate of 
circulation remained almost constant. 

In studying diphenyloxide as a fluid for 
binary cycles, it was necessary for the 
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author to undertake experimental work in 
order to determine the thermal character- 
istics of the diphenyloxide. The result of 
this research is given in the paper in a 
Mollier chart. 

As in the case of the mercury-steam 
cycle, a best exhaust pressure was found 
for the diphenyloxide steain cycle at 25 
lb. absolute. This showed that from a 
thermal standpoint the cycle is on a par 
with the highest pressure steam cycle. 
Mr. Gaffert, however, recommends 800 deg. 
as the safe upper limit temperature as 
beyond this decomposition of the fluid may 
be encountered. There is also a problem 
of condensation as considerable superheat 
exists in the exhaust from the diphenyloxide 
turbine, thus requiring abnormally large 
condensing surface. 

An economic analysis comparing the 
diphenyloxide-steam cycle with the mercury- 
steam cycle shows that when mercury and 
diphenyloxide vapor temperatures are lim- 
ited to 800 deg. and steam superheat to 
1,000 deg., there is practically an economic 
balance with $2 per ton coal. With the 
higher temperatures and higher fuel costs 
the advantage is wholly with the mercury- 
steam cycle. 

From the few known physical properties 
of aluminum bromide it was found that 
this fluid as a binary cycle medium has 
considerable thermal promise. However, 
aluminum . bromide combines chemically 
with water forming hydrobromic acid. The 
latter corrodes most metals used in power 
generation practice and is dangerous to 
life, making it advisable to consider other 
fluids first. 

Dr. Koeneman’s zinc-ammonium-chloride 
binary cycle also has considerable thermal 
possibilities. At high temperatures this 
cycle carries with it decomposition of am- 
monia and probability of metal corrosion. 

Some of the conclusions given are: 

High-pressure-steam plants show a de- 
cided thermal advantage even when aux- 
iliary power is considered, and there is 
considerable margin available for increased 
capital costs. Analysis indicates that higher 
pressures are economically justified and 
that the steam cycle has not yet reached 
its limit. 

When metals become available (at rea- 
sonable cost) which will withstand 1,000 





deg. continuously, the mercury-steam binary 
cycle will show considerable over-all eco- 
nomic advantage, and at higher tempera- 
tures it is the only feasible cycle. No 
thermal advantage is obtained by bleeding 
the mercury or diphenyloxide turbines in a 
binary cycle for the purpose of preheating 
the boiler-feed liquid. When thermal ad- 
vantages and capital costs, with particular 
reference to fluid costs, are considered in 
binary cycles, there is little choice betwéen 
mercury-steam, diphenyloxide-steam, and 
high-pressure-steam cycles, assuming low 
fuel cost and 800 deg. initial temperature. 


Discussion 


Proressor ELLENWoop agreed with the 
author that with 1,200 lb. pressure the best 
reheat pressure is at 200 lb. when the 
initial temperature is 800 deg., and that 
this pressure drops to 100 lb. with an 
initial temperature of 1,000 deg. He com- 
mented that the performance of binary 
plants, shown by curves below 9,300 B.t.u., 
indicated thermal efficiencies better than 
obtainable with present internal-combustion 
engines. Mr. Sheldon pointed out that, to 
secure the most effective use of high tem- 
peratures in increasing cycle efficiency, this 
temperature should be the saturation tem- 
perature and that mercury vapor offers 
the best opportunity for further improve- 
ment when higher temperatures become pos- 
sible. In answer to questions concerning 
reliability, Mr. Sheldon gave the following 
figures for performance at Kearny and 
Schenectady : 

Kearny Schenectady 


Hours in operation 6,259 2,946 
Availability factor 56% 68% 
Capacity factor 37.2% 34.4% 

Kw. generated 82,245,000 29,923,000 


Mr. Greeves agreed with the author that 
diphenyloxide should not be used at tem- 
peratures above 800 deg. He pointed out, 
however, that it was unnecessary to employ 
forced circulation in boilers using diphenyl- 
oxide. He suggested using a fluid more 
volatile than water in a binary cycle using 
mercury as the primary fluid. 

G. A. Hendrickson pointed out that the 
theoretical figures as given by the author 
were never obtained in practice because 
of the effect of varying turbine loads, 
banking and burned-out losses, and steam 
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leaks. He felt that a plant operation fac- 
tor should be applied to such figures 
before making comparison and that this 
allowance should be about 10 per cent. 

J. A. Duncan pointed out that aluminum 
bromide is not corrosive if all of the metal 
is submerged, but if temperature differences 
exist in the metal corrosion will always 
result. Mr. Hackett indicated that 125 hp. 
is required to drive the mercury pumps 
which feed 2,100,000 Ib. of mercury per hr. 
to the mercury boiler at Schenectady. 

In closing, the author agreed that a 
plant operation factor should be applied, 
but felt this would vary for each plant 
and should be used when making plant 
studies. He pointed out that once water 
is mixed with aluminum bromide the 
water cannot then be separated and the 
mixture becomes corrosive. 


TEST NEW STEAM-GENERATING 
UNIT AT HUDSON AVENUE 


DuRING acceptance tests made on recently 
installed steam generating units at the Hud- 
son Avenue Station of the Brooklyn Edison 
Co., boiler losses were measured which 
usually appear in the unaccounted for items 
of the heat balance. In “Test Performance 
of Hudson Avenue’s Most Recent Steam 
Generating Unit,” P. H. Hardie and W. S. 
Cooper described methods used for meas- 
uring these losses, which include losses 
due to unburned hydrogen, hydro-carbons 
carbon monoxide and carbon loss in the 
cinders. The completeness with which these 
losses were measured is evident from the 
low value obtained for the radiation and 
unaccounted-for items in the heat balance. 
The tests were made on a Ladd type 
boiler of 24,450 sq.ft. heating surface 
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equipped with a furnace water-wall of 3,840 
sq.ft. surface, a superheater of 5,740 sq-ft., 
and an economizer of 22,400 sq.ft. Furnace 
volume is 14,000 cu.ft. The unit is fired 
by an underfeed stoker of 15 retorts and 
69 tuyeres long, having a projected grate 
area of 694 sq.ft. The stoker wind-box is 
equipped with a zoned-air control which 
permits hand control of the rate at which 
air is supplied to sections of the grate. 

In preparation for the test, the setting 
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was tested for leaks by closing the flue 
damper and operating the forced-draft fan, 
while a dense smoke was produced with 
titanium chloride. All visible leaks were 
eliminated. Except for two runs at high- 
est load, testing was continuous without 
recesses between runs. The highest load 
on the boiler was 504,200 Ib. of steam per 
hr., requiring a combustion rate of 75 Ib. 
per sq.ft. of projected grate area. The 
efficiency reported at this load is 77.5 per 
cent. The highest efficiency reported is 90 
per cent at a load of 174,400 Ib. per hr. 

Special continuous gas samples collected 
over mercury were taken to the laboratory 
for special analysis. Per cent of carbon- 
monoxide was determined by an iodine- 
pentoxide train. Presence of hydro-carbons 
was determined by a modified Burrell- 
Oberfell apparatus, which also permitted 
determination of unburned hydrogen. These 
determinations showed the presence of un- 
burned hydrogen varying from 0 to 0.06 
per cent and unburned hydrocarbon vary- 
ing from 0.02 to 0.21 per cent. While the 
unburned hydrogen loss was consistently 
negligible on these tests, the hydrocarbon 
loss was sufficiently large on all runs to 
justify its measurement. Its maximum 
average value was 2.4 per cent. 

The difference between the laboratory 
and field analyses for CO is not appreci- 
able, except on a few of the runs where the 
two values of CO were in excess of 0.1 
per cent by volume. Based on these tests, 
one might reasonably conclude that use of 
an iodine-pentoxide train is not justifiable, 
although previous tests had shown the re- 
verse to be true. 

Cinder sampling was done in a vertical 
length of duct between the economizer out- 
let and the cinder catcher by means of 
twelve l-in. sampling tubes. Inlet ends of 
the tubes were placed at the centers of 
twelve equal areas. Each tube extended 
out of the duct into a large glass jar and 
had attached to its end a wool filter bag. 
A second tube led out of each jar to a flow 
nozzle, which discharged into a manifold 
connected to a steam ejector. The rate of 
flow for each sampler was regulated to 
give a velocity through the sampling tube 
equal to the velocity in the duct at the 
respective points as determined by means 
of a pitot-tube traverse made prior to the 
test. The heat balance detail of these tests 
is shown by the curves in the illustration. 


STOKER DEVELOPMENT 
AT HUDSON AVENUE 


In “Ten Years of Stoker Development at 
Hudson Avenue,” J. M. Driscoll and W. H. 
Sperr describe and illustrate five different 
types of stokers installed there, together 
with changes made to some in an effort to 
obtain the capacity required. The station 
was started in 1922 with 14 retort under- 
feed stokers of 365 sq.ft. of projected grate 
area, and was completed in 1932 with an 
installation of 15 retort stokers of 694 sq.ft. 
projected grate and ashpit area. These 
latter stokers, 69 tuyeres long, are the 
longest single-ended underfeed stokers in 
operation, measuring 26 ft. 7 in. from front 
furnace wall to rear of ashpit. 

The original stokers were designed for 
a combustion rate of about 55 Ib. of coal 
per sq.ft. of grate area per hr., but draft 
conditions made it impossible to reach the 
designed combustion rate. The last stoker 
installation was designed for a continuous 





combustion rate of 653 lb. of coal per sq.ft. 
per hr., with a 5-hr. rate of 73 lb. During 
acceptance tests this stoker, after the addi- 
tion of air control equipment, was run for 
48 consecutive hours at an average coal- 
burning rate of 75 Ib. per sq.ft. per hr. 

The authors point out that the fuel-burn- 
ing rate at which stable operation for long 
periods can be maintained is apparently 
limited, on purely underfeed stokers with- 
out zoned air control, to about 55 lb. per 
sq.ft. per hr. This was observed on two 
types of stokers. In one case the addition 
of link grates increased the fuel combustion 
rate from around 53 Ib. to 62 lb. per sq.ft. 
per hr. This was the first installation of 
this type of stoker. The addition of zoned 
air control to the 69 stoker increased the 
combustion rate from about 55 Ib. per sq.ft. 
per hour to 75 Ib. 

The paper also gives efficiency curves 
for the various units at Hudson Avenue, 
together with operating data, which in- 
cludes average steaming rate, average coal- 
burning rate, average steam-generating 
efficiency, stoker maintenance. 

Discussion 

A NUMBER of discussions pointed out the 
importance of combustible lost in the cin- 
ders at high load, which is largest except- 
ing dry gas loss.. Various methods of 
recovering cinders and reburning in the 
furnace were suggested. That this was 
the first really close determination of ra- 
diation loss was pointed out by Professor 
Ellenwood, who also expressed the opinion 
that the loss due to unburned hydrocarbon 
was low due to distance of boiler tubes 
from stoker and that these tests indicated 
high efficiency was not confined to pul- 
verized coal installations. 

Mr. Keppler compared the results of 
the tests on the pulverized fuel fired boil- 
ers at Hell Gate as reported by Mr. 
Caldwell in a previous paper with the 
Hudson Ave. tests. He suggested the use 
of overfire air to reduce unburned hydro- 
carbon loss. 

In Mr. Herschberg’s opinion the method 
of continuous testing used by the author 
caused errors due to different thickness of 
fuel bed at start and end of each run and 
that erratic radiation losses reported were 
the result of this error. 

That the hydrocarbon loss must be con- 
sidered when determining the amount of 
excess air necessary for best performance 
was pointed out by E. C. M. Stahl. 


FLUID-METER NOZZLES 


AS TURBINE sizes have increased, the cost 
of installing weighing equipment for meas- 
uring condensate during performance tests 
has become prohibitive, and this equipment 
has been omitted. In a number of such 
cases some form of equipment sufficiently 
accurate to measure the flow of condensate 
for turbine acceptance tests was needed. 
Flow nozzles developed to satisfy this need 
were described, together with their cali- 
brations, by B. O. Buckland. Seven nozzles 
have been built and used to measure the 
flow of condensate during turbine perform- 
ance tests. They range in size from 12-in. 
diameter (used to measure the condensate 
from a 10,000-kw. turbine) to 5-in. diam- 
eter (used to measure the condensate for 
a 160,000-kw. turbine). 

The form of this nozzle, together with 
its dimensions in terms of nozzle diameter, 
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Flow coefficients plotted against Reynolds’ number, and at right, method by 


which static-pressure taps in nozzle 


are illustrated. The approach curve to the 
cylindrical throat is a quarter-ellipse ma- 
chined by the use of a cam. The four 
static pressure holes in the throat of the 
nozzle were made as follows: After the 
inside of the nozzle was machined to a 
final form and polished, a plug was snugly 
fitted into the nozzle throat. Static pres- 
sure holes were drilled through into the 
plug and reamed. Then the plug was care- 
fully removed and the holes inspected with 
a magnifying glass. Generally, they are 
fairly clean, but a wire edge may be left. 
This is removed by alternate reaming and 
rubbing with a wood black. 

One static pressure hole for the upstream 
pressure measurement is drilled in the pipe 
one diameter ahead of the face of the nozzle 
flange. 

The ratio of nozzle diameter to pipe di- 
ameter covered by the group is from 0.20 
to 0.50. 

These nozzles were calibrated in the 
hydraulic laboratory of the University of 
Pennsylvania by Prof. W. F. Pardoe. 
Four of the seven have been calibrated in 
two sizes of pipe, so that there are 11 cali- 
bration curves on the seven nozzles. 

Flow coefficients resulting from tests on 
all of the nozzles are plotted against 
Reynolds’ numbers as shown in the illus- 
tration. The point falls very nearly on one 
curve, except for the data obtained on three 
small nozzles. These nozzles are included 
because they show the trend of the curve 
at the lower Reynolds’ number. 

Comparison of the calibration results 
with those of other nozzles shows that the 
nozzles with a gradual approach curve and 
an appreciable length of cylindrical throat 
have coefficients which change less abruptly 
with changing Reynolds’ numbers than 
nozzles with rapidly curving approach and 
short parallel throat. 
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throats are connected to manifolds 


Discussion 


Mr. Moss pointed out that the effort had 
been to design a nozzle which would give, 
as nearly as possible, theoretical flow, and 
that its design and use differed greatly 
from that of commercial flowmeter prac- 
tice. E. D. Dickinson remarked that he 
depended upon calibrated nozzles for flow 
measurements, but using differential pres- 
sures higher than in commercial flowmeter 
practice. Considerable discussion devel- 
oped on the relative merits of measuring 
throat pressure by taps in the pipe and by 
the method employed in the G.E. flow 
nozzle. 

Professor Pardoe reported tests in 
which simultaneous readings of throat and 
pipe tap pressures were made with only 4 
per cent difference between them. Diffi- 
culties in using pipe taps because of inter- 
ference with flange hubs was pointed out 
by W. A. Carter. He also expressed the 
opinion that many operators of condensing 
turbines would be happy to use calibrated 
nozzles for turbine acceptance tests. 

Some discussion developed on the effect 
of swirl of the flowing fluid on the accu- 
racy of nozzles. It was indicated that 
swirl had a large effect when the fluid 
measured was compressible, but was of 
much less importance when flow of liquids, 
such as water, was involved. 


COAL CHARGES FOR BANK- 
ING, LIGHTING, BURNING-OUT 


ANALysEsS of coal consumption during 
banking, lighting and burning out of boilers 
were described by G. C. Eaton. The unit 
tested was a 14,479 sq.ft. straight-tube, 
sectional-header cross-drum boiler with in- 
tegral convection-type superheater set above 


a refractory lined furnace fired by a 13- 
retort, 25-tuyere underfeed stoker of 303.4 
sq.ft. of projected grate area, equipped 
with a double-roll clinker grinder. 

The results of the banking tests show the 
following relation: 


Net Banking Charge 
Lb. Coal per Hr. per 
Hours from Sq.Ft. of Projected 
Start of Bank Grate Area 
2.5 3.44 
5 3.11 
7.5 2.90 
10 2.64 
15 2.31 
20 2.11 
30 1.91 
40 1.81 


The lighting tests show a net charge of 
76.0 lb. per sq.ft. of projected grate area, 
and the burnt-out tests a net credit of 54.8 
Ib. per sq.ft. of projected grate area. Due 
account was taken in all tests of the heat 
value of the steam made during the periods 
involved. 

Included is a comparison between the 
above results and previously published data. 
The possible effect on stoker, furnace, and 
boiler maintenance, as well as boiler water 
problems, is omitted. 


Discussion 


‘ REPoRTING data from tests made at Hell 


Gate, S. S. Grob indicated that the coal 
loss in burning out and starting up boilers 
when using pulverized coal was 1/3 the 
loss for stoker-fired boilers. 


HEAT TRANSFER 
IN BAFFLED TUBE BANK 


One of the chief obstacles in determining 
the heat transfer in shell-and-tube type heat 
exchangers equipped with cross baffles is 
the choice of an area on which to base the 
mass velocity. R. A. Bowman suggested 
that the free area at the center of the shell, 
between adjacent baffles, be used. This 
gives values which are too high, since 
there is always a certain amount of leak- 
age through and around the baffles. He 
developed methods of correction for this 
leakage from pressure drop consideration. 
This correction depends on a _ constant 
which is a function of the clearance around 
tubes, and between baffles and shells, and 
on the pressure drop coefficient. 

A given line of heat exchangers would 
have approximately the same constant, and 
a logical way to determine this constant 
would be to choose it so that the test re- 
sults will be brought into agreement with 
the curve given by Colburn. 

This has been done for a group of 
eleven similar oil coolers. The test results, 
shown in the paper, are brought much 
closer to mutual agreement and approach 
the given curve rather closely. 

Unfortunately, the tests are all of rather 
low Reynolds’ number. Tests are contem- 
plated which will extend the results over 
a larger range. 


BETWEEN LIQUID AND GAS 


At THIS session A. Weisselberg presented 
a paper discussing heat transfer between 
liquid and gas in contact with each other. 
The available emperical formula were ex- 
amined and results obtained from their appli- 
cation compared to demonstrate the need of 
more reliable information. An analogy was 
drawn between heat transfer and vapor 
mass transfer. 
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NEW METHODS SIMPLIFY 
VIBRATION PROBLEMS 


Axial oscillation of turbine-generator spindles, an unusual 

condition, can now be prevented. A new method for 

dynamically balancing heavy rotating machinery under 

normal operating conditions uses portable equipment with 
which a direct solution may be obtained 


AXIAL OSCILLATION 


RECENTLY three turbines gave vibration 
trouble of a type which it is believed has 


never been encountered before. Their 
rotors, under certain conditions, would 
oscillate in an axial direction. How this 


difficulty was corrected was explained in 
“Investigation of Axial Oscillation of Tur- 
bine-Generator Spindles,” by J. G. Baker. 
This trouble was caused by instability of 
the free vibration resulting from leakage 
by the dummy piston depending on turbine- 
spindle axial position and other condi- 
tions, a combination unique to these par- 
ticular machines. A chamber was added in 
the equilibrium line of each machine to 
cure the trouble. This chamber functions 
by changing the phase relations between 
dummy-chamber pressure and spindle axial 
movement. 

It is remarkable that such trouble has 
not been encountered more frequently in 
practice. A number of conditions are 
necessary in order to cause this oscillation. 
These include a large-end tightened dummy 
piston, appreciable flow velocity in the 
equilibrium line, extremely small damping 
attendant to axial oscillation of the spindle, 
an equilibrium pipe length and diameter, a 
natural frequency of oscillation, dummy 
chamber size and direction of dummy end 
tightening in unfortunate relation. 

Mr. Baker’s opinion is that vibration can 
be prevented in future designs by avoiding 
one or more of these conditions. 


ROTOR BALANCING 


In “A Mathematical Solution of the Rotor- 
Balancing Problem,” Jacob Bromberg pre- 
sented an accurate and easily applied 
method of determining, from results of a 
dynamic balancing test, location and mag- 
nitude of the weight or weights required 
to eliminate vibration in a rotating mass. 


EFFECT OF SKEWING 
ON MAGNETIC NOISE 


OPERATION of rotating electrical machines 
over a wide range of speeds often leads to 
emission of an intense magnetic hum, due 
to resonant vibration of the machine frame 
at some speed in the running range. S. J. 
Mikina in “Effect of Skewing Pole Spac- 
ing on Magnetic Noise in Electrical Ma- 
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chines” reached the conclusion that to pre- 
vent excitation of the four principal modes 
of vibration of any frame it is necessary 
to skew the poles or slots one slot space 
by straight-line or herringbone skewing. 
The noise due to the first, third and fourth 
modes of vibration may be appreciably re- 
duced by making the effective pole width 
equal to a whole number of slot pitches. 
If it is desired to have the most favorable 
conditions for noiseless operation, skewing 
the slots in combination with making effec- 
tive pole width equal to a whole number 
of slot pitches should be used. 


DYNAMIC BALANCING 
IN THE FIELD 


A NEw method for dynamically balancing 
heavy rotating machinery in the field, 
under normal operating conditions, and 
new portable equipment for obtaining a 
direct solution of this problem are avail- 
able. Both method and equipment were 
developed by Ernest L. Thearle of the 
General Electric Research Laboratories, 
and were ,described in “New Method and 
Equipment for Dynamic Balancing of 
Heavy Rotating Machinery in the Field.” 

The new balanc- 
ing method is an 
answer to the grow- 
ing need for a sim- 
ple balancing pro- 
cedure for heavy 
rotating machinery 
without taking it to 
a balancing ma- 
chine. The need 
has been particu- 
larly apparent in 
connection with ro- 
tors of very large 


Portable dynamic - 
balancing equipment 
in a Carrying case 





turbine-generators, for which balancing 
machines are not available. With the new 
method and equipment, better balance can 
be achieved in many cases, and in a much 
shorter time than with the usual balancing 
machine. Now the balancer is taken to 
the machine instead of the machine to the 
balancer. 

The new equipment consists of two spe- 
cial generators, a contactor, a meter and 
control box. In practice, one of the gen- 
erators is attached to each bearing pedestal 
of the unbalanced machine and the con- 
tactor is coupled to the machine shaft to 
rotate with it. Both generators and con- 
tactor plug into the meter and control box. 
These generators are so constructed that 
they produce an alternating electromotive 
force proportional to the vibration velocity 
of the pedestals to which they are attached. 

To place a machine in balance with the 
new method, only three balancing runs are 
necessary. The first run is made with the 
machine in its normal unbalanced condition, 
readings of phase and magnitude being 
taken at the near and far ends. These 
readings are entered on the standard cal- 
culation sheet. A run is then made with 
a single known weight of any reasonable 
amount placed in any position on the near 
end of the machine’s rotor. Readings are 
again taken for the near and far ends, and 
entered on the calculation sheet. A third 
run made in the same manner as the second 
has a known weight of reasonable amount 
placed in any position on the far end of 
the rotor. 

A series of simple calculations are then 
made on the standard sheet, giving a solu- 
tion which indicates the values and posi- 
tions of final correct weights which will 
balance the rotor. 





POW ER — Mid-December, 1934 














PRESIDENT 


RALPH E. FLANDERS 
President, 
Jones & Lamson Machine Co. 





NEW VICE-PRESIDENTS 





HARRY R. WESTCOTT 
President, 
Westcott & Mapes, Inc. 





JAMES H. HERRON 
President, 
James H. Herron Co. 


EUGENE W. O’BRIEN : ser err ee 














Editor, NEW MANAGERS 


“Southern Power Journal” 


ALFRED !DDLES 
Vice-president, United 
Engrs. & Constructors, Inc. 

BENNETT M. BRIGMAN 
Dean, Speed Scientific School, 
University of Louisville 

















POWER—Mid-December, 1934-Page 719 


JILES W. HANEY 
Prot. of Mech. Engrg., 
University of Nebraska 











IT |S estimated that the total cost of all power 
services for American industry (not including 
mines and quarries) during 1933 was approxi- 
mately equal to the net earnings of all industry. 
It is also estimated that, on the average, 50 
cents out of each power dollar was unneces- 
sarily wasted. If, therefore, industry had saved 
only thirty cents of this, the net profits of 
1934 operations would have been increased 30 
per cent. T he year 1934 is about gone, but this 
turkey is still on the 1935 platter for those 
interested. 


CAST-IRON crankshafts? Not so long ago the 
man who suggested them would be called crazy, 
but today alloy cast-iron shafts are being used 
in automotive engines and in high-speed diesels. 


UNUSUALLY complete boiler tests have shown 
that the loss due to unburned hydrocarbon may 
be more important and of greater magnitude 
than the loss due to CO. These tests also 
showed that the unburned hydrocarbon may be 
present even though the percentage of CO is 
extremely small. 


EXCEPTION to the slow development charac- 
teristic of depression years is the diesel indus- 
try, whose advances have been characterized by 
C. F. Hirshfeld as “‘almost spectacular.”’ Higher 
speeds, superchargers, better design and ma- 
terials, better performance, less maintenance, 
and development of solid injection he gives as 
the contributing factors. His note of warning 
for the future is possible development of small 
high-pressure, high-temperature steam plant 
units which, while having lower thermal effi- 
ciency, will have possibly higher economic 
efficiency due to cheaper fuel. 


WEAK SPOTS in machines and other power 
equipment are shafts at points just beyond the 
grip of pressed or shrink fits, and flanged open- 
ings and cover plates in pressure vessels. Tests 
show that the customary formulas and rules of 
thumb for the design of these parts are, in gen- 
eral, either wrong or misapplied. ‘‘No chain is 
stronger than its weakest link.’’ Moral: De- 
signers should watch these danger points. 


DETERMINATION of small pressure differen- 
tials becomes something of a problem when the 
pressures involved are of the order of 2,000 to 
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3,500 Ib. per sq.in. The usual glass mercury 
U-tube of course cannot be used under these 
conditions. At Purdue University this diffi- 
culty was solved by making a mercury U-tube 
out of steel and observing the mercury levels 
by taking X-ray pictures. 


A SUBSTANTIAL body of experience now indi- 
cates that sodium sulphite, properly specified 
and applied, will remove the last traces of dis- 
solved oxygen from feed water after mechani- 
cal deaeration. This is revealed directly by the 
absence of oxygen indications in chemical tests 
and, more practically, by the elimination of 
corrosion and resulting tube failures. It is 
necessary, however, to have exactly the right 
grade of anhydrous sodium sulphite. Until 
standard specifications are available, a chemist 
should be consulted before treatment. 


PITOT TUBES have long been used for measur- 
ing the quantity of air-flowing in ducts, though 
it has also been recognized that these instru- 
ments sometimes gives erroneous results. Char- 
acteristics of pitot tubes were thoroughly in- 
vestigated, and it was found that among chief 
sources of error were swirls in circular ducts. 


A NEW balancing method meets the growing 
need for a simple procedure for balancing heavy 
rotating machinery in place. This equipment 
consists of two special generators, one to be 
mounted on each pedestal of the machine to be 
balanced; a contactor, meter and control box. 
The entire equipment can be assembled in a 
carrying case and taken to the machine. 


IN THE PAST it has always been necessary to 
weigh the condensate in making turbine accep- 
tance tests. General Electric Co. has indicated 
its willingness to accept the results of tests 
made when the condensate is measured by 
nozzles calibrated by Prof. Cardoe. 
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A BEARING, like ’most everything else, can be 
starved to death, but at first it improves on the 
reducing diet. If oil flow to a properly lubri- 
cated journal bearing is gradually reduced, the 
bearing’s efficiency increases until a point of 
minimum friction is reached. If the oil supply 
is reduced only a small amount below that giv- 
ing best efficiency the oil film ruptures, metal- 
to-metal contact occurs and the bearing fails. 


ELECTRICAL GAGES, developed for measuring 
eccentricity of shafts rotating in bearings, will 
measure movements as small as one-millionth 
of an inch. Tests made for minimum oil film 
thickness show close agreement with theory all 
the way down to zero speed. 


COMPLAINT is frequently heard that when 
laboratory investigations are made of bearings, 
conditions met in practice are not duplicated. 
Isn’t it about time that practice duplicated 
laboratory requirements by keeping oil clean 
and in good condition? This will increase effi- 
ciency and bearing life, reduce operating costs 
and insure more reliable service. 


WELDING, incorporated in the A.S.M.E. Boiler 
Code only a few years ago, is today almost 
standard practice on pressure vessels and pip- 
ing. Bedplates, machine frames, etc., are like- 
wise being welded—will welding also be stand- 
ard practice on them some day? 


WHICH IS CHEAPER, welding or casting? Cast 
iron costs 1% to 1’ cents a pound at the 
cupola spout, material for welding 1.8 to 3 
cents a pound. The finished casting costs 4 
to 6 cents a pound, the finished welding 7 to 
14 cents. Thus to make a welding cheaper 
than a casting, it may have to weigh less than 
half as much. A _ welded structure today 
costs more, requires skilled labor, is not so 
pleasing in contours, may vibrate more, is less 
POWER—Mid-December, 1934—Page 721 








likely to leak, more likely to twist, is 2/2 times 
stiffer. One company uses welding for 1 to 3 
pieces of a kind, debates the matter when 3 to 
5 pieces are needed, above 5 uses castings. 


HYDROCAL is a new instrument to make heat- 
transfer calculations. This instrument gives a 
visual indication of temperature gradients that 
would exist in walls of almost any heat resis- 
tance characteristic, and with various quantities 
of heat going through it. 


OSCILLATION is no good, except in screens 
and pump plungers. It was recently encount- 
ered in three turbine-generators which under 
certain conditions, oscillated in direction of 
their axes. This had not been encountered be- 
fore. This trouble was caused by instability of 
the free vibration resulting from leakage by the 
dummy piston depending upon the axial posi- 
tion of the turbine spindle and other conditions. 
This trouble was eliminated by adding a cham- 
ber in the equilibrum line between the high- 
and low-pressure ends of the turbine. 


ALL-WELDED structures and castings, instead 
of competing, may eventually work hand in 
hand. Reports are that more and more success- 
ful work is being done in combining cast steel 
complicated sections and simple rolled steel 
structural sections to gain stronger, lighter and 
longer-wearing units at lower cost. After all, 
the prime interest of the power equipment user 
is not in the material, but in the cost of the 
finished job and the service it will give him. 


THE DIESEL is coming along, its greatest 
advances being in transportation. One com- 
pany had built 100 diesels for trucks as of 
Jan. 1, now has over 1,000 in service. Some 
utilities at last begin to see the light and plan 
to use local diesel plants in isolated places 
where long transmission lines are not justified. 


WE FIGURE 50,000 Ib. per sq.in. tensile 
strength as normal for ordinary open-hearth 
steel. But its latent, or theoretical, tensile 
strength is ten times that figure—ninety per 
cent is wasted by what man and Nature do to 
the material during manufacture and fabrica- 
tion. It’s the old story of the weakest link in 
the chain—steel fails at the weak points 
created by slag inclusions, gas pockets, etc. 
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HIGHLIGHTS 
OF THE A.S.M.E. ANNUAL MEETING 


NE HUNDRED technical papers. 
O . . . Often six different sessions 

going on simultaneously—rarely 
less than four. . . . Special lectures, din- 
ners, luncheons, tours, committee meet- 
ings. . . . Hundreds of mechanical engi- 
neers meeting here and there, chatting 
in the lobbies, renewing old friendships. 
. . . College professors, deans, presidents, 
engineering leaders in design, consultation 
and plant operation; run-of-mine engi- 
neers on their way up. . . . Scientists 
feeding grist to the engineering mills. 
. . . Hundreds of faces somewhat strange 
and scores of others associated year after 
year with A.S.M.E. activities back into the 
dimming past. 

This, in brief, is the picture of the 
Annual A.S.M.E. Meeting held in the 
Engineering Societies Building, New York, 
Dec. 3 to 7. About as always. 

One again gathers the impression that 
mechanical engineering is the broadest of 
all fields, including matters all the way 
from water chemistry to political economy. 
Some technical group had to take up the 
study of men in industry. The M.E.’s 
did it, ploughing through problems of 
training, wages, hiring and firing. They 
worry about power plants, weaving cloth, 
selecting locomotives, skimming cream, 
and making automobiles. 

Dropping to earth for a moment, it 
may be said that this year’s meeting was, 
on the whole, well attended and with 
many fine papers plus, as usual, some 
duds. Practical offerings along the line 
of power problems are covered elsewhere. 
This page is for generalities, for those 
highlights that add breadth and human 
interest—and there were many such. 

First, of course, the Power Show, where 
theory and argument found their practi- 
cal counterparts: see page 731. 

Next the annual dinner dedicated to 
new members, but always, in fact, serv- 
ing primarily the old, who constitute 98 
per cent of those attending. 

Finally, there were the outstanding 
addresses on matters of general interest 
by leaders inside the profession and out, 
and the presentations of medals and other 
awards for engineering achievement. 

Honored by medals presented at the 





annual dinner were Willis H. Carrier, air- 
conditioning pioneer, and Ralph E. Flan- 
ders, incoming president of the Society. 

The meetings were conducted without 
the presence of that secretary whose 27 
years of distinguished service made him a 
great figure in the engineering world. 
Calvin Windsor Rice had died suddenly, 
and “‘in harness,’’ not long before the 
meeting. His contributions to engineer- 
ing, his part in securing the Engineering 
Societies Building as the gift of Andrew 
Carnegie, his notable contributions to in- 
ternational friendship, were outlined in a 
special address of appreciation by John 
H. Finley, editor, New York Times. 

On the closing day of the meeting the 
Council appointed Dr. Rice’s successor, 
C. E. Davies, since 1931 executive secre- 
tary of the Society. Product of Rensselaer 
Polytechnic (1910), Mr. Davies is a 
lieutenant-colonel of the U. S. Ordnance 
Reserve Corps and a member of numerous 
honorary and professional societies. His 
early background includes manufacturing 
plant experience and World War service. 
In 1920 he became associate editor of the 
A.S.M.E., the following year managing edi- 
tor and assistant secretary. He was placed 
in charge of the headquarters office and 
in 1931 was made executive secretary. He 
therefore comes to his new office with an 
ample background of successful administra- 
tive experience in Society affairs and a real 
reputation for executive ability. 


C. E. DAVIES 
New Secretary, A.S.M.E. 
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At Stevens Institute, across the river in 
New Jersey, Harvey N. Davis presided at 
a special economics session and Geo. H. 
Houston, president of Baldwin Locomotive 
and chairman of the Durable Goods In- 
dustries Committee, outlined the funda- 
mentals for recovery in terms of these 
most basic and most depression-hit of all 
American industries. 

Dean Dexter S. Kimball of Cornell, 
notable figure in all A.S.M.E. meetings, 
delivered the Towne lecture, ‘Prophets 
and Panaceas.”’ Talking, in part, about the 
New Deal, Dean Kimball saw in it both 
good and bad; good in such matters as 
suppression of child labor, bad in con- 
fusion between efforts to raise prices here 
and lower them there. 

He recognized the right of government 
to regulate industry for the common good, 
but feared over-regulation. 

Two past-presidents, Dr. William F. 
Durand and Dr. David S. Jacobus, were 
made honorary members. John |. Yellott, 
Jr., of Stevens Institute was given the 
Junior Award for his paper on ‘‘Super- 
saturated Steam.’’ Engineering trips and 
excursions reached many spots of en- 
gineering interest: Brooklyn Navy Yard, 
Kearny (N. J.) Generating Station, Bay- 
way Refinery of Standard Oil Co. (N. J.), 
Steamship ‘‘Monarch of Bermuda,” Poly- 


graphic Co. of America, Hudson Ave. 
Generating Station, Colgate Palmolive 
Peet Co., Todd Shipyards, New York 


Museum of Science & Industry, St. John 
X-Ray Service Laboratory. 

Other features of the meeting were 
extensive entertainment for visiting ladies 
and college reunions of Brown, Cornell, 
Harvard, Newark, Rensselaer, Worcester 
Polytechnic. 

As they recede into the distance, these 
papers, speeches, sights, ideas and con- 
tacts will appear not so much A.S.M.E. 
events as highlights of Power Week, 
along with the Power Show. 

Taken altogether, they spot the end 
of the old engineering year, tighten the 
mental belt for the long pull through 
1935. This, most Power Week observers 
feel, will be ‘‘up” rather than ‘‘uphill,” 
a slow steady continuation of today’s 
climb towards better days. 























BETTER METHODS FOR MEASURING 


AIR FLOW 


New information on the characteristics of Pitot tubes and 

intake orifices will help in preparation of new Fan Test 

Code. Instrument for measuring pulsating flow described; 
pulsation in discharge from centrifugal fans is slight 


AIR-FLOW IN 
FAN DISCHARGE DUCTS 


Lionet S. Marks reported several possible 
causes of the discrepancies which are some- 
times found between pitot-tube traverse and 
nozzle measurements of the volume of air 
flowing. 

Additional work at the Harvard Engi- 
nereing School with instruments of greater 
precision has thus far indicated that pulsa- 
tions are of small amplitude and varying 
frequencies, thus apparently can account 
for but a small fraction of the discrepancies. 

Other possible sources of errors studied 
were (1) errors in the A.S.H.& V.E. 
Standard Test methods; (2) errors in the 
pitot tube; and (3) non-axial flow of the 
air. 

With round ducts, the A.S.H.& V.E. 
Standard Test Code prescribes not less 
than 20 pitot tube readings at the centers 
of areas of five equal concentric areas com- 
prising the duct section. This gives cor- 
rect results if velocity measured at each 
location is the true mean velocity for its 
zone. But the mean velocity of the outer 
zone is not at its center line. The error 
due to the use of the standard location in 
the outer fifth of the cross-section is 0.6 
per cent, and can be eliminated by locating 
the outermost pitot tube at 0.961R from the 
center, instead of the standard 0.949R. 

When pitot-tube direction and air-flow 
do not coincide, the location of the static 
orifices in the pitot tube becomes impor- 
tant. Prof. Marks has shown in a number 
of curves the effect of various static orifice 
locations on measured velocity head for 
various inclinations of the pitot tube. These 
curves show that the A.S.H.V.E. pitot 
tube measures static pressure very accu- 
rately, but the resulting velocity head deter- 
mination falls off rapidly as tube inclina- 
tion increases. These curves also show 
that with a pitot tube with static orifices 
on the sides, top and bottom, the indicated 
velocity head remains practically constant 
for an inclination of about 25 deg. on each 
side of the correct orientation. 

Certain types of fan produce a rotational 
whirl which will persist in the discharge 
duct beyond the usual point of measuring 
fan discharge. The influence of a tangen- 
tial component to air-flow on the accuracy 
of volume determination by a pitot tube is 
two-fold. First, the pitot tube is oriented 
axially, while the air stream is inclined to 
that direction. If this inclination is known, 
and also the pitot tube characteristics, it is 
possible to obtain a corrected reading. 
Second, the corrected reading gives the 
correct velocity head of the air, along the 
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tangential path. This must be corrected to 
give velocity along the path of flow. 

Prof. Marks presented curves correct- 
ing pitot-tube readings for rotational air- 
flow, and other curves showing the amount 
of rotational flow encountered in the dis- 
charges of various types of fans. He, how- 
ever, recommends that straighteners be used 
instead of attempting such corrections. 


Discussion 


Mr. HaceEN pointed out that pitot tubes, 
although intended to be identical do not 
always give smiliar characteristics. He 
tested five tubes supposed to be the same, 
and found discrepancies of 3 per cent. 
Each pitot tube should be calibrated indi- 
vidually. He also reported tests made 
with nozzles and pitot tubes which were 
in agreement when corrections were made 
for the pitot tube readings. He pointed 
out that the shortened duct would not be 
satisfactory when poor distribution ex- 
isted, and also questioned the possibility 
of vortex conditions as shown by Prof. 
Marks’ paper. 

Mr. Peterson expressed the belief that 
Prof. Marks’ paper had shown the errors 
to which a pitot tube was subject, and that 
any Fan Test Code should specify that 
measurements be made by nozzles. 

In Mr. Carrier’s opinion, the paper 
makes possible the use of pitot tubes with 
satisfactory accuracy, and he also pointed 
out that a swirl makes errors in nozzle 
measurements the same way as it affects 
the use of pitot tubes. 

Mr. Moss reported that swirl could be 
stopped by a single diaphragm in the fan 
inlet, according to experience with some 
high-speed fans. In his opinion, the means 
for straightening flow should be part of 
the fan. 


PULSATING AIR FLOW 


MECHANICALLY induced air flow is pul- 
sating even when it may seem steady. This 
pulsation causes errors in velocity mea- 
surements often as great as 20 per cent 
when the conventional pitot or orifice is 
used with a liquid manometer, and it causes 
an increase in the velocity energy and 
fluid friction loss that can easily reach 50 
per cent. Velocity head is proportional to 
the square of the velocity. Since a manom- 
eter indicates the average value of this pres- 
sure, a velocity calculated from such read- 
ings is the square root of. the average value 
of the squared velocities, thus is in error. 

In “Pulsating Air Flow,” N. P. Bailey 
describes a simple portable instrument 


which he has developed for measuring the 
true average air velocity regardless of pul- 
sation. In this instrument the velocity 
head of the air is used to cause water to 
flow through an orifice. Since the velocity 
head of the air flow varies as the square 
of the air velocity, and the rate of flow of 
water to an orifice varies as the square 
root of the applied head, it follows that at 
any instant the rate of flow of water 
through the orifice is directly proportional 
to the air velocity at that instant. The 
water flowing through the orifice is col- 
lected for a given period, and the average 
rate of flow determined. From this the 
average air velocity can be found. The 
instrument was first verified by checking it 
on a velocity wave form of known charac- 
teristics. A blower was then tested for 
several conditions of operation, and the air 
velocity determined with the instrument 
compared with values given by the con- 
ventional instrument. 

Plans are under way to adapt this instru- 
ment for measuring pulsating flow of 
water and other fluids. 


MucH interest was expressed on the rec- 
ord of operating the instrument, particu- 
larly as regards the technique involved. 
Mr. Moss pointed out that it seemed to 
him the instrument would be usable not 
only with a pitot tube, but with nozzles 
or thin-plate orifices. To eliminate errors 
due to connecting tubing, he suggested 
filling the connections with water and plac- 
ing the manometer tubes as close to the 
work as possible. Professor Marks ex- 
pressed the belief that the instrument 
would be useful for low-pressure and low- 
frequency work, but not with the pulsation 
frequencies, such as with fans. 

In closing his paper, Mr. Bailey pointed 
out that most of the pulsations were 
damped out, and the flow of water was 
relatively steady. 


INTAKE ORIFICE FOR 
TESTING EXHAUST FANS 


THE Test Code method of determining 
characteristics of exhaust fans, particularly 
of the propeller type, takes a lot of equip- 
ment and time. M. C. Ebaugh and R. 
Whitfield believed that the thin-plate orifice 
might be simpler and accurate enough for 
measuring air flow, so mounted one on the 
intake end of a pipe. In “Intake Orifices 
and Proposed Method for Testing Exhaust 
Fans” they describe tests covering the 
range of low differential pressures of 0.1 
to 2 in. of water. 

Tests covered five sizes of orifices from 
20 per cent to fyll pipe area. Air was 
drawn through the test equipment by a 
fan with 25-in. impeller running at 700 
r.p.m. Orifices were placed at the end of 
a 22-ft. 2-in. length of 22.75-in. pipe, fol- 
lowed by a Venturi meter and an elbow 
discharging into the fan inlet. The Venturi 
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was calibrated by a special method de- 
scribed in an appendix to the paper which 
also described calibration of the manometers. 

Variation of pressure upstream from the 
orifice, shift of the vena contracta with 
size and differential pressure, and coefficient 
of discharge were recorded. Micromanom- 
eters giving a direct reading to 0.001 in. 
measured pressure upstream at 17 taps 2 in. 
apart. 

Tests results indicate that the intake ori- 


FAN TEST CODE 


M. C. Stuart in his report, “Status of Test 
Code for Fans,” explained that items re- 
quired to be reported in the test of a fan 
include, (a) quantity of air discharged; 
(b) “head” against which the fan oper- 
ates; (c) power required; (d) efficiency; 
(e) speed; and (f) temperature and den- 
sity of air handled. Of these, the only ones 
which present any real difficulty of mea- 

surement or uncertainty 
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Distance from Orifice Plate, Per Cent of Pipe Diameter 


fice is satisfactory for metering differential 
pressures as low as 0.05 in. of water. Al- 
though the vena contracta shifts with 
changes in orifice size and differential pres- 
sure, a single-pressure tap 0.40 pipe diame- 
ters downstream from the orifice may be 
used with orifices of 20 to 80 per cent pipe 
area and for differential pressures above 0.1 
in. of water with a coefficient of discharge 


of 0.601. 


Discussion 


Mr. SPRENKLE disclosed that there had 
been some recent German work along the 
same line as that of Professor Ebaugh, 
and that this work was in _ substantial 
agreement with the results reported in 
Professor Ebaugh’s paper. 


less ease. In the flow of 
air to or from fans there 
exist, however, serious de- 
partures from the ideal conditions for accu- 
racy of the several available methods of 
measurement. Further, for code require- 
ments, a method must be not only accurate, 
but practical and economical in its appli- 
cation. 

Two general methods of attack on the 
problem are possible. We may codify 
these methods which are practical and of 
established accuracy under the conditions 
of flow existing. Another economic solu- 
tion may be to modify the flow conditions 
to bring a feasible method within a range 
of desired accuracy. 

It is planned that in revision of the code 
the accuracy and practicability of points in 
question shall be established upon a basis 
of research conducted for the purpose. 
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FAN RESEARCH PROGRESS 


Tue “Progress Report on Fan Research at 
Lehigh University,” presented by W. E. 
Somers, contains the results of investiga- 
tions carried out under auspices of the sub- 
committee on the Fan Test Code up to the 
time of the 1934 A.S.M.E. Annual Meet- 
ing, and outlines further investigations 
planned. These investigations were sug- 
gested by various members of the commit- 
tee. The work accomplished includes an 
investigation of the effect of fan speed on 
the difference between discharge measured 
by pitot tube and by nozzle. These results 
were first reported at the subcommittee 
meeting at Buck Hill Falls last June. 

Further investigation of orifice character- 
istics is planned in an attempt to establish 
the conditions for reliability of the orifice 
for air-flow measurement in fan testing. 
It is planned to demonstrate any proposed 
code with various types of fans under prac- 
tical conditions. 


EFFECT OF OUTLET BEND 
ON FAN PERFORMANCE 


FoLLowINc up the work showing the influ- 
ence of inlet boxes and inlet ducts on per- 
formance of centrifugal fans, L. S. Marks 
reported work undertaken to determine the 
effect of bends or obstructions at the fan 
discharge outlet on fan performance. His 
paper described tests made to determine the 
influence on fan performance of a 90-deg. 
bend in the fan discharge and also the 
effect of fans discharging into a T duct of 
considerably larger cross-section. 

From the tests made the authors con- 
cluded that operation of the fan tested was 
not affected to any appreciable extent by 
sudden enlargements or change of direction 
of the air stream as it left the fan housing. 
This conclusion may be applied quite gen- 
erally whenever the fan housing is suffi- 
ciently complete to give the discharge air a 
general direction of flow and a uniform 
distribution at the outlet. 


CHEAPER AND STRONGER MACHINES THROUGH 


APPLIED MECHANICS 


For years the Applied Mechanics Division 
has fostered a mass of work, sometimes 
experimental, sometimes highly analytical, 
sometimes both. Most of these papers 
have, however, had definite practical objec- 
tives: better designed machines and equip- 
ment at lower cost; the good designer 
must get endurance without wasting any 
material. 

He must always remember that no chain 
is stronger than its weakest link. His 
first job is to make the weakest link strong 
enough and his second to avoid giving un- 
necessary and unknown strength to other 
links at higher cost. His ideal, in short, 
must be the “one-hoss shay.” 

Two papers presented by the Applied 
Mechanics Division brought reality closer 
to this ideal. 
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COVER PLATES AND FLANGES 


SIMPLE shells are easy to figure for stress. 
Unfortunately, shells of pipes and pres- 
sure vessels are rarely simple because the 
engineer insists on cutting holes in them 
and then trying to reinforce the holes. 
Result: something almost impossible to 
figure—links too strong for economy or 
too weak for comfort. The “Strength and 
Design of Covers and Flanges for Vessel 
Openings” were studied in a practical way 
by T. McLean Jasper, Herman Gregersen 
and A. M. Zoellner of A. O. Smith Corp. 
They found the wrong formulas com- 
monly used and the right formulas wrong- 
ly applied—in general a bad state of 
affairs. Next they made their own rings 
and hubbed flanges, tested them and tested 


the formulas against the physical tests. 
Result: more reliable dope for designers 
on proportions, fillets, etc. 


SOLAR PLEXUS OF SHAFTS 


THE “weak link” in a shaft is often the 
place where it is shrink- or press-fitted 
into a flywheel, turbine rotor or other 
member. Just outside the fit, to be precise, 
just as with an overhanging bar clamped 
in a vise and bent back and forth, fatigue 
hits outside the jaw, but close to its edge. 

R. E. Peterson and A. M. Wahl of West- 
inghouse went after this problem, surveyed 
the history of failures, tested fitted shafts in 
their own laboratories, made stress and 
photo-electric analyses. 
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FLUID METERS 


CALIBRATION TESTS ON 
WEIRS AND ORIFICES 


GEOMETRICAL and flow similarity in a weir 
are usually accompanied by identical coeffi- 
cients, regardless of size and, in this case, 
head. V-notch weirs are similar in shape 
for all heads, since cross-section remains a 
similar triangle, regardless of head. For 
theoretically complete similarity, dimen- 
sions of the weir should be changed in pro- 
portion to head, according to Ed. S. Smith, 
in “The V-Notch Weir for Hot Water.” 
Since this is generally impractical, their 
effects are generally minimized by reducing 
velocity of approach to a negligible amount, 
by having the weir-notch vertex over three 
times the head from the floor and sides 
of the weir box, and by providing baffling 
to produce a fairly uniform velocity of 
approach. 


The nearest baffle should be at least four 
times, and preferably ten times, the head 
from the weir plate. Head should be mea- 
sured at a point slightly downstream from 
this baffle. The weir edge should be 
sharp, square and about yg» in. thick, and 
the trailing edge should have about 60 deg. 
clearance to facilitate aeration and clear 
the liquid away. 

During an investigation of heat transfer 
at Dunbar Laboratory of Harvard Engi- 
neering School, it was necessary to cali- 
brate rounded approach orifices for oil and 
for water. Three with throat diameters of 
0.5035 in., 0.250 in. and 0.1250 in. were 
tested with oil. A similar orifice 0.250 in. 
in diameter was tested with water. Results 
were given in “Calibration of Rounded 
Approach Orifices,” by J. F. Downie Smith. 
The orifice coefficient, obtained from V = 


cV2 gh, was plotted against Reynolds, 


“THE ROOT OF ALL EVIL”— 


BOILER FEEDWATER 


LIKE THAT of medicine the science of boiler 
feedwater treatment and conditioning is im- 
portant and endless. In the search for 
dollar-saving water facts many thousands 
of dollars and untold time have been ex- 
pended on researches under the auspices of 
the Boiler Feedwater Studies Committees, 
of which Sheppard T. Powell is chairman. 
Results previously reported have been well 
worth the cost in reduced outage and main- 
tenance and increased efficiency of power- 
plant boilers. Additional progress was re- 
vealed in the two feed-water sessions this 
year. 


NAVY LIKES 
1933 COMPOUND 


Power for Mid-December, 1933 (page 
687), announced the U. S. Navy’s tentative 
standardization on a new boiler compound 
(“Navy Compound 1933”). Its formula 
was selected after extensive operating tests 
costing thousands of dollars. The constitu- 
ents of this compound are: 


Anhydrous disodium phosphate. .47 per cent 
I UE xb areas tite ev aKes 44 per cent 
Corn starch 9 per cent 


ee ee 


This has now been given an extensive trial 
in fifty ships of the fleet. Results as pre- 
sented by Dr. Robert C. Adams, Jr., chemi- 
cal engineer, U. S. Naval Experiment 
Station, Annapolis, Md., are distinctly 
favorable. Over two-thirds of the ships 
reported no clouding of gage glasses. Prac- 
tically all said there was no tendency to 
prime. Most of the ships reported a de- 
crease in corrosion and only one an increase. 
Commenting on his paper (“Results from 
the Change in the Navy’s Method of Boiler 
Water Treatment”) Dr. Adams again 
warned against its indiscriminate applica- 
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tion to land plants or merchant marine. On 
Navy ships, the character pf impurities is 
fairly constant and notably different from 
that of most land plants. 


DOES SULPHITE 
KILL OXYGEN? 


For years dissolved oxygen has been recog- 
nized as a primary cause of corrosion. To- 
day much money is spent to get it out of 
feed water, and keep it out. To get it out, 
mechanical deaeration has generally been 
used. Special deaerators or deaerating 
heaters “boil off” the air and pass it off 
with the vented vapor. But, it is well known 
that certain chemicals combine with dis- 
solved oxygen. Some of these, notably 
sodium sulphite, have been considerably used 
for this purpose in the past year or two. 


Discussion 


Dr. R. E. Hall (Hall Labs., Inc.) re- 
ported several years of operation of the 
boiler plant of the Pittsburgh Steel Co., 
Monessen, Pa. Monongahela River water 
is dosed with a special sulphite mixture and 
then fed directly to 400-lb. boilers with no 
evidences of corrosion. 

The importance of getting the correct 
grade of sulphite was stressed by several 
speakers. Some suggested using proprietary 
brands to insure correct quality. Others 
strongly urged the preparation of complete 
specifications that could be handed to pur- 
chasing agents for competitive price buying. 

One speaker said that purchasing agents 
could get engineers what they need if engi- 
neers will be more specific in requests. 

S. P. Applebaum, Permutit Corp., re- 
ferred to cases of economizer corrosion 
where sulphite was used and suggested that 
inserting a tank in the line to give ample 
reaction time might eliminate this trouble. 


number FR for the straight section of the 
orifice. 

For the two medium-sized orifices (one 
for oil and one for water) the two curves 
relating to c and R were continuous, as 
would be expected from dimensional con- 
siderations. Coefficients for the large oil 
orifice were about 0.5 per cent higher than 
those of the medium-sized orifice of the 
same Reynolds’ number. 

An interesting characteristic of the 
medium-sized oil-orifice calibration curve is 
a loop in its critical region, as determined 
by FR at the straight section of the orifice. 
This section of the curve should be avoided 
where accurate coefficients are desired. 
Since medium-sized orifices for both water 
and oil give the same curve, it is reasonable 
to expect that this holds for similar orifices 
for other liquids with properties not too 
far removed. 


There was no corrosion in the boiler con- 
cerned. 

E. H. Barry, power supervisor of West 
Virginia Pulp & Paper Co., said he had 
gotten excellent deaeration with ordinary 
open heaters vented liberally. The resulting 
water had been satisfactory for all boiler 
pressures from 45 to 600 lb. Certain cases 
of economizer corrosion led him to suspect 
that stagnant water (due to poor circula- 
tion) is much more likely to cause corro- 
sion. 

Mr. Powell warned against attempts to 
use sulphite as the sole means of removing 
oxygen. Mechanical deaeration should al- 
ways come first, he said, leaving suiphite, 
if used, to remove the last traces only. 

Another discussion developed on the use 
of tannin for boiler dosing. Many com- 
ments were favorable. Several speakers 
reported use of tannin for long periods 
without tube failures or traces of corrosion. 
Captain Dinger reported experiences with 
a number of marine boilers where tube loss 
had stopped as soon as tannin treatment 
was started. 


WAR ON EMBRITTLEMENT 


IN ANOTHER feed-water session was pre- 
sented “A Critical Summary of Published 
Information Relating to the Embrittlement 
of Boiler Steel.” This is part of a survey 
made in cooperation with the Bureau of 
Mines. Results have not yet been released 
for publication. 

Two other research papers of specialized 
interest were “The Solubility of Sodium 
Sulphate in Boiler Water Salines As Re- 
lated to the Prevention of Embrittlement,” 
and “The Effect of Solution Concentration 
on the Failure of Highly Stressed Steel,” 
both reports by W. C. Schroeder and E. P. 
Partridge. 
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THEORY AND PRACTICE COINCIDE IN 


LUBRICATION 


Tests on journal bearings show performance can be 
accurately predicted by theory. Experience shows danger 
of high-speed bearings failing at low speeds is over-rated 


EFFECTS OF SIDE LEAKAGE 
IN JOURNAL BEARINGS 


THEORETICAL treatment of journal bearing 
lubrication, based on an infinitely wide 
bearing (hence no oil flow from the film 
sides) has been highly developed. Less is 
known, however, of phenomena that occur 
in an actual oil film. Experiments neces- 
sary on a bearing of finite proportions and 
from which oil is leaking at the film sides 
show results entirely different from those 
predicted by theory which takes no account 
of side leakage. 

By an indirect method of electrical inte- 
gration, Sidney J. Needs undertook an 
analysis of the problem as applied to a 
120-deg. centrally supported bearing, the 
results of which were presented in “Effects 
of Side Leakage in 120-deg. Centrally Sup- 
ported Journal Bearings.” Effects of side 
leakage are found to vary not only with 
bearing length and width, but also with 
load. Results are given in tabular form 
and also by curves, and from these, best 
operating conditions are apparent. 


JOURNAL BEARING TESTS 


ALTHOUGH the hydrodynamical theory of 
lubrication was developed long ago, design 
of modern bearings is still based largely 
on empirical data. Theoretical develop- 
ments treat an ideal bearing never realized 
in practice. Even for this ideal bearing 
the calculations are complicated, particu- 
larly for journal bearings. Deformation of 
the bearing by loads and _ temperature 
stresses, accuracy of machining and degree 
of finish are factors which cannot be easily 
introduced in theoretical consideration. For 
these reasons, improvements in bearing de- 
signs can be made only after data are 
obtained from tests duplicating as much as 
possible normal operating and manufactur- 
ing conditions. 

Tests made on journal bearings by West- 
inghouse were the subject of “Performance 
of Large Journal Bearings” by R. Baudry 
and L. M. Tichvinsky. These showed 
rather close agreement with theoretical re- 
sults made available in recent years. Lab- 
oratory tests for determining maximum 
carrying capacity and coefficient of friction 
for various speeds were made using a 
standard 6-in. x 12-in. stock journal bear- 
ing. Tests also were made under normal 
operations of a 30x60-in. bearing which 
was part of a 60,000-kva. generator. 

Bearing performance can be calculated 


: ‘ ad ZN 
from the characteristic number Pp” where 


Z equals viscosity in centipoises (depending 
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upon temperature and grade of oil), N 
speed in revolutions per minute, and P unit 
pressure of projected area in pounds per 
square inch. Coefficient of friction and 
minimum oil-film thickness of a journal 
bearing are shown to be nearly independent 
of variations of unit clearance between 
rather wide limits during which the bearing 
operates near the best condition of mini- 
mum coefficient of friction and maximum 
oil-film thickness. The calculation of 
bearing performance is thus made easy. 


LARGE BEARINGS 


AN ACCURATE experimental investigation 
of sleeve-bearing oil films on a large- 
size power bearing was described in “Film 
Lubrication in Sleeve Bearings,” by M. 
Stone. Results of this investigation show 
a sufficiently close agreement of theory 
and practice to allow designers to make 
minimum oil-film thickness a reliable cri- 
terion of bearing performance. This can 
be considered as a refutation of Wolff's 
results, using an interferometric method, 
subject to definite objects. 


OIL-FILM BEARINGS 


“CURRENT Practice in Pressure, Speed, 
Clearances, and Lubrication of Oil Film 
Bearings,” by H. A. S. Howarth, contains 
much design and operating data furnished 
by makers of bearings for the trade and 
for machinery of their own manufacture. 
Most of the data are tabulated and classi- 
fied on charts, the most useful of which 
has as its coordinates pressure and velocity. 
Upon this chart are applied special scales 
showing some of Dr. Albert Kingsbury’s 
“Optimum Conditions for Journal Bear- 
ings.” Examples show how analytical laws 
are useful in solving simple, practical prob- 
lems of bearing design. 

Selection of a lubricant of suitable vis- 
cosity is explained by a chart that may be 
entered with calculated absolute-viscosity 
coefficient at operating temperature, and 
will yield the required commercial viscosity 
in Saybolt or Redwood seconds or Engler 
number for a mineral oil of any base. 


Discussion 


EXPERIENCES related when presenting and 
discussing these papers clearly indicated 
that the art of designing and lubricating 
journal bearings has been developed until 
theory and practice agree quite closely. 
Performance of bearings and their lubrica- 
tion can now be predicted with a high 
degree of certainty. If bearings are oper- 
ated under conditions for which they are 
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designed, long life and satisfactory service 
can be expected. 

It was pointed out that the load carried 
by a bearing depended upon the ratio of 
its length to its width. Loads of over 
10,000 Ib. per sq.in. have been carried on 
journal bearings before failure of the oil 
film and bearing. 

Operation of bearings at slow journal 
speeds was the subject of considerable at- 
tention. From this discussion it was evi- 
dent that some of the fear of heavily 
loaded high-speed bearings failing when 
operating at slow speed, such as when 
stopping and starting, is not well founded. 
Some of these bearings have been operated 
at 1 r.pm. without injury. Even if only 
a partial oil film is maintained, the journal 
is moving so slowly that if metal-to-metal 
contact should occur sufficient heat would 
not be produced to damage the bearing. 
Kingsbury thrust bearings will operate at 
speeds as low as 5.to 1 r.p.m. before there 
is any indication of oil-film failure. In 
one case a bearing having a mean diameter 
of 9 in. was operated heavily loaded at 
speed of less than 1 r.p.m. for a consider- 
able period. 

Tests have shown that the oil-film thick- 
ness between a journal, running at normal 
speed, and its bearing varies through a 
cycle so that a point on the end of the 
shaft describes a closed figure. Electrical 
gages have been developed that are 
mounted on the bearing and make possible 
measuring shaft movement of one-millionth 
of an inch. 

The necessity of maintaining good align- 
ment of bearings was emphasized. If bear- 
ings are not in good alignment with their 
journals, in some part of the bearing the 
oil film may be thick and in others it will 
be very thin or even ruptured. Bearings 
may be properly aligned on the bedplate 
before the rotor is in place, but because of 
bearing pedestals and bedplate distortion, 
due to the rotor weight or to other causes, 
the bearings may be out of line after the 
machine is assembled. 

Tests made on a Kingsbury type thrust 
bearing showed that higher loading pres- 
sures could be carried on babbit metal 
than on bronze. In one case where a 
bearing of this type was loaded to destruc- 
tion, bronze failed at loads of about 14,000 
Ib. per sq.in. and babbit-faced shoes carries 
over 16,000 Ib. per sq.in. before failure. 

‘In answer to a proposal that when labo- 
ratory tests were made care should be 
taken to duplicate practical conditions in 
oil and other factors, it was suggested that 
laboratory conditions be duplicated in prac- 
tice. Bearings can be designed to carry 
heavy unit loads, operate efficiently and 
have long life. To do this, however, they 
must be supplied with clean oil of the 
proper grade and advantage taken of 
means available for keeping the lubricant 
in good condition. Laboratory conditions 
must go into operation of bearings if they 
are to operate successfully under loads 
carried in the laboratory. 

















OPERATING EXPERIENCE WITH 


COAL FIRING 


Data on stoker maintenance with preheated air discussed, 
and operation at most recent central stations reported at 


sessions on firing. 


New method of comparing grind- 


ability of coals presented 


FUEL BURNING AT 
BUZZARD POINT 


Buzzarp Point power station of Potomac 
Electric Power Co. exemplifies the latest 
trend in power station design, steam condi- 
tions being 650 lb., 850 deg. Experience 
with the unit system of pulverized coal 
there was reported by H. G. Thielscher. 

Furnaces are completely water cooled 
with slag tap bottoms. 37,000 B.t.u. heat 
release in furnace at full load gives excel- 
lent results. Combustible in fly ash aver- 
ages 12 per cent and oversize electrostatic 
precipators recover practically all fly ash. 

Pulverizers show sustained fineness after 
grinding 25,000 tons of coal without re- 
placement of wearing parts. Slag tapping 
has been accomplished with a minimum of 
labor. Unit system has shown a practical 
working range of 7 to 1. 

Method of controlling steam temperature 
gives flat superheat curve from 55 per cent 
boiler load up to 100 per cent. Monthly 
operating efficiencies of unit are close to 
test guarantees, showing ability to control 
combustion and operation closely. 

Over-all plant performance was 12,672 
B.t.u. per net kw.-hr. for the six months 
January to June, during the period of pre- 
liminary operation. 


Discussion 


ProFEssor CHRISTIE remarked on the use 
of hydraulic couplings on induced-draft 
fans and that it was his understanding 
that these couplings had been slow in re- 
sponding to control. He also understood 
that there had been difficulty with the 
horizontal tubes in the air preheater, that 
there had been considerable secondary 
combustion in the space between the dust 
screen and the boiler tubes, and wondered 
why this screen had been located so far 
from the boiler tubes. E. G. Bailey re- 
plied to this latter inquiry by saying that 
the screen should actually be closer to the 
furnace floor. Mr. Hopping of Philadel- 
phia remarked that the lack of response 
in hydraulic couplings had been overcome 
and these couplings were being ordered for 
the new unit at Richmond Station. 


EFFECT OF HOT AIR 
ON STOKER MAINTENANCE 


EXPERIENCE has shown that highly pre- 
heated air has increased the maintenance 
of underfeed stokers beyond reasonable 
figures. To select air preheaters intelli- 
gently, the engineer must know to just 
what extent stoker maintenance is a func- 
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tion of air temperature. The result of an 
investigation of this relationship was re- 
ported in “Economics of Preheated Air for 
Stokers,” by R. E. Dillon and M. D. Engle. 

For this purpose, data was obtained from 
33. companies operating 122 underfeed 
stokers supplied with hot air varying from 
120 to 460 deg., maximum air temperature 
as high as 600 deg., and representing 475 
stoker years of operation. 

From this data it was found that the 
variables, other than average air tempera- 
ture, that most seriously affect maintenance 
are, area of stoker, average coal burned in 
pounds per square foot per hour, and per- 
centage of ash in coal burned. The data 
were corrected for these three variables, and 
a new curve of maintenance plotted against 
air temperature, from which some of the 
influence of these variables was removed. 
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that there had been in operation three 
water-cooled stokers and that a fourth is 
to be installed using 400 deg. air. 


RELATIVE GRINDABILITY 
OF COAL 


CoaL pulverizers have varying capacities 
with different grades of coal, and to predict 
performance it is necessary to know some- 
thing about the grindability of the coal. 
Several methods of determining the rela- 
tive grindability of coals have been ad- 
vanced, and in “Relative Grindability of 
Coal,” H. J. Sloman and A. C. Barnhart 
propose a roll test method which they be- 
lieve simpler to operate, easier to control, 
and with which results may be duplicated. 
The test is based on principle of increase 
of new surface measured in accordance 
with Rittinger’s theory of crushing. In 
this test, which the authors call the C.I.T. 
roll test, 20 grams of a sized sample of 
coal are spread over an area 5x4 in. and 
subjected to the crushing action of a cylin- 
der which is rolled over the coal ten times. 
The cylinder is 8.5 in. in diameter, 7 in. 
long, and weighs 105 Ib. 


Twenty-nine representative bituminous 
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Maintenance of stokers vs. average air temperature 


From this corrected curve it was con- 
cluded that up to 300 deg. the preheating 
of the air supplied to the underfeed stokers 
does not seem to increase maintenance 
above reasonable figures, but above 300 or 
350 deg. there is a sharp increase in main- 
tenance with increase in air temperature. 


Discussion 


J. VanBrunt expressed surprise that the 
curves of stoker maintenance showed 
higher cost with 75 deg. air than with air 
at 200 deg. He also believed that size of 
stoker alone should not affect maintenance 
to the extent shown, and that maintenance 
should be lower as excess air increases 
instead of as shown by the author. I. E. 
Moultrop deplored the apparent indications 
of a limit in temperature for preheated air 
and urged manufacturers to do research 
work leading to the development of stokers 
that would make possible higher air tem- 
peratures. J. W. Armour reported that his 
company had been doing research on the 
use of alloy cast irons for use in stokers 
with high air preheat temperatures, but 
could not yet predict economic use of any 
so far investigated. Mr. Bennett disclosed 


coal samples were tested and their relative 
grindability determined by this method. 
Many of the values have been correlated 
with those obtained by the Fuels Research 
Laboratory of Canada, method, the Hard- 
grove method and the Cross method. An 
important phase of this paper is the dis- 
cussion of particle size determination by 
the sedimentation velocity method. The 
particle size distribution of coal passing 
through a 300-mesh screen has been studied 
experimentally and a more rational value 
for the factor used in determining the sur- 
face of coal passing through the 300-mesh 
screen is proposed. 


Discussion 


Curves were shown comparing the F.R.L 
method and the C.I.T. methods of deter- 
mining grindability which showed that the 
C.I.T. method gives results that apparently 
lie on two curves, one high and one low. 
Mr. Engle deplored the number of meth- 
ods for determining grindability and hoped 
that some agency would establish’ one of 
these as a standard. It was disclosed that 
this work is now being done by the 
A.S.T.M. 
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DESIGNER AND OPERATOR VIEW THE PROBLEM: 


WELDING vs. CASTING 


Welded structural shapes, welded piping, welded pressure 

vessels—these fairly young processes grow like mushrooms 

into casting-minded conservatism. Here is a debate on 
respective merits of the old and the new 


For the last few years, proponents of 
that lusty young infant, welding, have been 
itching for a real argument on welding 
vs. casting. Their success against rivet- 
ting and bolting has been notable, but 
somnolent foundrymen have suddenly 
awakened and gone to work to better 
their products. The result is better 
castings to compete or cooperate with 
better welding, in any case giving the 
power engineer stronger and better 
products capable of standing higher 
stresses, higher pressures, higher tem- 
peratures. 


STEEL VS. CAST IRON 


AN EXTENSIVE comparison of properties 
was presented in “Steel and Cast Iron 
in Stress-Transmitting Mechanisms,” by 
Everett Chapman. General conclusions 
were that commercial gray iron is an 
aggregate of pure graphite in flake form 
and impure steel, the graphite flakes 
supporting the matrix in compression 
but starting incipient cracks in tension 
or torsion. Welded steel, on the con- 
trary, is 24 times stiffer and excellent 
in tension and torsion as well as com- 
pression, providing welds are properly made. 
Cast iron “grows” much more than steel 
under repeated heating and cooling. 
Modern weld metal is a freak. It is 
perfectly possible to produce in the elec- 
tric arc, in the form of weld metal, a 
steel with carbon content of 0.08%, ten- 
sile strength of 65,000 lb. per sq.in., and 
elongation 35% in 2 in., much better 
than anything producible by the open- 
hearth process. But, to carry the 
analogy further, the latent tensile 
strength of open-hearth steel is about 
500,000 Ib. per sq.in., while the usual 


values in practice are about a tenth of 
that figure. In other words, man has 
not yet learned to process steel to obtain 
its maximum properties. 

Among Mr. Chapman’s illustrations 
of newer power units designed for steel 
is the engine frame illustrated. This is 
completely welded up from plates and 
combines light weight with the ability to 
sustain high impact loading for long 
periods of time. The gas load of 38,000 
lb. is applied at the bolt circle holding 
the cylinder head to the top deck, and 
the reaction to the gas load occurs at 
the large studs that secure the main 
bearing cap to the frame. V-type con- 
struction further complicates the load- 
ing, since a joint must be put in be- 
tween two elements in tension. 

Cromansil steel with flame-cut con- 
tours provides the necessary strength 
and avoids sharp (and weak) corners. 
Machining also was used in order to 
produce a generous curve at the point 
of intersection of the top deck and the 
side sheets. It is sound practice in a 
structure of this character definitely to 
control these critical sections, and weld- 
ing in general cannot be relied upon to 
produce a predictable contour in a 
corner. A careful technique must be 
specified and supervised in making the 
joints between the component parts in 
order further to insure the absence of 
uncontrolled boundaries, either internal 
or external. Once this procedure has 
been followed, the only limit to the 
lowering of the factor of safety is the 
residual uncertainty as to how far this 
process has been carried, not only in the 
construction of the piece but also in the 
actual selection of the steel entering 
into the structure. In the ultimate, then, 


V-type diesel frame, welded of cromansil steel 
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the strength of a structure could in- 
crease indefinitely in proportion to the 
cleanliness of the materials and cleanli- 
ness of the design. 


CASTING VS. WELDING— 
BY A USER 


S. EInsterIn, chief engineer of Cincin- 
nati Milling Machine Co. and Cincinnati 
Grinders, Inc., discussed the subject from 
the user’s point of view. Whether a 
cast or welded structure is to be used 
for machines or machine parts depends 
on many factors. The average machine 
shop has very little or no experience in 
welding. The majority of designers, if 
asked to design a welded structure, in- 
corporate in it the experiences and ideas 
which they had on cast iron. Thus ad- 
vantages of the welded structure are 
greatly minimized. 

Welded structures in general are 
lighter in weight, have greater strength 
proportional to their weight, enable 
quicker delivery, and result frequently 
in more stable structures. Theoretically, 
the cost of such parts, if only made 
singly, is cheaper; and under certain 
conditions the cost of parts manufac- 
tured in very large quantities with 
elaborate tooling might be cheaper. Cost 
of patterns is eliminated for welded 
structures, but the necessity for tem- 
plates or other auxiliary tools reduces 
this saving. 

The disadvantage of welded struc- 
tures is the greater possibility of vibra- 
tions—the cast structure dampens vi- 
bration, while the welded structure may 
resonate. The welded structure on a 
medium-size production job results in 
higher cost, and this is particularly so 
when cast iron or hardened steel ways 
have to be attached to such a structure 
for sliding surfaces. To reduce internal 
strains, welded structures quite often 
have to be annealed, a further item of 
expense. The welded structure does 
not lend itself so readily to production 
of pleasing lines and contours. Gener- 
ally speaking, the best and cheapest 
welded structure is the structure which 
has a minimum of welded joints. 

Mr. Einstein’s company normally 
welds designs of which only one unit 


‘is required, considers the merits of both 


casting and welding when 3 to 5 units 
are required, and above that number uses 
castings. 

Discussion 


Mr. Horgan of General Electric 
brought out in discussion that the rapid 
ascendance of welding has put the 
foundryman on his mettle, after years 
of slumbering security, the result being 
better products for the user. Other dis- 
cussers brought out present high costs 
of welded construction, the tendency 
toward greater vibration with steel, the 
fact that steel castings and rolled steel 
are now being combined by welding. 
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THEY DID GET AROUND TO 


INDUSTRIAL POWER 


“Industrial Power” session contained no papers specifically 


serving industrial power men. 


Their innings came later at 


their private conference luncheon 


To BE perfectly frank, industrial power 
engineers are generally disappointed at the 
small number of A.S.M.E. Annual Meet- 
ing papers devoted to their particular 
problems. This year that percentage was 
zero; not one of the 100 papers presented 
dealt specifically with the industrial plant. 
True, scores of papers were applicable to 
all classes of power plants, including in- 
dustrials. Most of the papers in the Cen- 
tral Station sessions offered much of 
value to industrial power men, particularly 
operators of large plants. 

Nevertheless there was nothing for them 
specifically. Note the program of the so- 
called “industrial power” session: A paper 
on fan tests and another on forced distri- 
bution in once-through steam generators. 

In spite of any impression to the contrary, 
the blame for this condition must be laid 
at the door of the industrial power engi- 
neers themselves. Many were invited to 
give papers, but none, for lack of time or 
other reasons, would deliver. 

The picture has perhaps been painted a 
little too black, because the industrial 
power engineers did finally get their in- 
nings, even though they were unofficial 
and off the main A.S.M.E. lot. As in sev- 
eral previous years, the Industrial Power 
Conference met at the Fraternity Clubs 
building for luncheon and a worth-while 
industrial program. This group, while not 
officially a part of the A.S.M.E., is made 
up almost entirely of A.S.M.E. members 
actively engaged as industrial power engi- 
neers. 

Before reporting this luncheon meeting 
the papers of the official “Industrial Pow- 
er” session should be reviewed briefly. It 
should be made clear that the foregoing 
comments are no reflection on _ these 
papers; their authors merely found them- 
selves placed in this particular program. 


FORCED-CIRCULATION 
BOILERS 


SEVERAL years ago Purdue University ex- 
perimenters reported tests on a _once- 
through 3,200-lb. pressure boiler (Benson 
principle) in the Purdue laboratories. In 
“Flow Distribution in Forced-Circulation 
Boilers,” H. L. Solberg, G. A. Hawkins 
and A. A. Potter reported the inequalities 
of flow through the parallel water circuits 
of this boiler and its effect on heat absorp- 
tion. Among the more important con- 
clusions was this: “The use of a common 
header or equalizer on each side of the 
evaporating zone will stabilize the flow in 
parallel circuits.” 
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BENDS IN FAN OUTLETS . 


In “Influence of Bends or Obstructions at 
the Fan Discharge Outlet on the Per- 
formance of Centrifugal Fans,” Prof. 
Lional Marks of Harvard concluded that 
such influence is practically nil where the 
fan itself has a proper casing. He made 
clear, of course, that the obstruction in- 
creases the resistance against which the 
fan must work, although this does not 
affect the performance of the fan itself. 
Practically, then, it makes no difference 
whether the obstruction is close to the fan 
discharge or far away. In the discussion 
some hinted that this might not hold true 
in the case of incompletely housed fans 
and of propeller-type fans. 


PLANT ENGINEERS EAT 
AND TALK 


THE luncheon already mentioned was an 
enjoyable affair socially, and profitable in 
terms of engineering knowledge exchange. 
David Moffat Myers, chairman of the 
group, presided. He presented evidence 
that the “power, heat and light” cost of 
industry in 1934 was approximately equal 
to its net earnings. Thus, he said, a sav- 
ing of 30 cents on the power dollar today 
would add 30 per cent to the net earnings 
of American industry. 

Reports were read by two committees. 
The Power Cost and Record Committee 
presented tentative forms for the exchange 
of operating data among plants. The 
Power Plant Betterment Committee sub- 
mitted as its report an elaborate chart of 
power plant losses, previously prepared and 
published by David Moffat Meyers (chair- 
man) and N. C. Artsay. 

F, M. Gibson, plant negineer of Ameri- 
can Sugar Refining Co., Brooklyn, N. Y., 
was elected chairman of the Industrial 
Power Conference for the coming year, suc- 
ceeding Mr. Myers. 


VELOX BOILER 


THE rest of the meeting was devoted to a 
paper on the Velox boiler by Paul R. 
Sidler of the Brown, Boveri Co. This 
radical unit has been used abroad for sev- 
eral years and has been described in the 
foreign and American technical press. Its 
details are, however, still unfamiliar to 
many American engineers. The unit, which 
can be delivered complete and set up for 
operation in two or three days, includes 
an “evaporator” where combustion takes 


place under a pressure of about 40 lb. per 
sq. in. The exhaust gases leave the evap- 
orator with enough pressure to drive a gas 
turbine which, in turn, drives the turbine- 
compressor for combustion air. A motor, 
mounted on the same shaft, supplies addi- 
tional power, where needed. 

Many other points are of great interest. 
Gas velocities in the Velox boiler run 
from 450 to 900 ft. a sec., and the “evapo- 
rator” cools the gases just enough to 
protect the gas turbine. Leaving the gas 
turbine the gases pass to an economizer. 
The Velox boiler contains an extremely 
small quantity of steam and water, and 
very little metal, hence may be started 
from cold in a few minutes. The combi- 
nation of high-pressure combustion and 
enormous gas speeds produces combustion 
rates and heat-transfer rates unheard of 
in ordinary boiler practice, for example, heat 
releases approaching 1,000,000 B.t.u. 

Circulation is artificially maintained by a 
pump which circulates water at approxi- 
mately ten times the steaming rate. The 
mixture of steam and water leaving the 
evaporator is delivered to a centrifugal 
separator, and the resulting reasonably dry 
steam is fed to the superheater. 

At present only gas and oil can be used 
as fuels. The gas turbine has an over-all 
efficiency ratio of 60 per cent; its casing is 
entirely welded. Governing of the entire 
unit is automatic and operates with suffi- 
cient speed to prevent blowing off if boiler 
load is suddenly dropped. 

According to Mr. Sidler, the following 
results were obtained on a test: 

25,000 Ib. of steam per hour were gener- 
ated at 400 lb. pressure and 750 deg., burn- 
ing fuel oil. Heat release rate reached 
890,000 B.t.u. per cu. ft., and evaporation 
101.5 lb. of steam per sq. ft. of evaporator 
heating surface. The over-all efficiency, 
including auxiliaries, reached 92 per cent, 
based on the lower heat value (the usual 
European practice) or 87 per cent on the 
higher heat value. Enormous reductions 
in ‘weight and space requirements were 
shown as reasons for installing this type 
of unit in ships, particularly. Overall 
cost of the unit was said to be 5 to 8 per 
cent higher than that of an ordinary boiler 
plant, but this excess is offset by savings 
in cost of buildings. Units are now avail- 
able for all pressures up to 600 Ib. 


Discussion 


Wm. Shoudy, consulting engineer, 
looked ahead to the day when steam-gen- 
erating units will be bought “off the shelf,” 
and expressed great interest in the unit 
described, particularly because of its com- 
pactness. Mr. Artsay said that he was 
extremely impressed with the design, but 
doubted whether it could be satisfactorily 
adapted to powdered coal. One other lim- 
itation of the Velox boiler, said Mr. Art- 
say, is its inability to operate at less than 
10 per cent of capacity. With this unit 
it has been possible to consume 15,000 Ib. 
of oil per hr. through a single burner, he 
pointed out. 
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DEPRESSION YEARS GIVE IMPETUS TO 


DIESEL PROGRESS 


Hirshfeld’s capable Power Progress Report shows diesel 

power making spectacular gains, with principal develop- 

ment in small units. Oil & Gas Power session includes 
but one paper and a discussion 


Mucu hope for the future of the diesel 
engine was given in the combined Power 
Progress Report (replacing individual Di- 
vision reports for the first time this year) 
by C. F. Hirshfeld, chief of research, 
Detroit Edison Co. While bad economic 
conditions have meant fewer power proj- 
ects generally, the diesel industry has de- 
veloped in “almost spectacular style.” This 
is due to increased rotative speeds (giving 
lighter or more powerful engines), in- 
creasing use of superchargers, improved 
design and materials (meaning better per- 
formance and less maintenance), and to 
solid injection (meaning simplified installa- 
tions). Greatest fields today for the diesel 
are in transportation and in the small or 
comparatively small stationary _ plant, 
where the greater simplicity and higher 
thermal efficiency of the diesel shows to 
greatest advantage. Utility companies are 
beginning to see the merits of the diesel 
for small isolated plants to avoid long, 
expensive transmission lines. But Dr. 
Hirshfeld injected the note of warning 
that a future important competitor of the 
diesel will be the small, single-unit, high- 
pressure and high-temperature steam plant. 
Though its thermal efficiency is lower, its 
economic efficiency (the efficiency which 
sells prime movers) may be higher due to 
cheaper fuel. 

Dr. Hirshfeld also mentioned use of 
alloy cast iron for crankshafts in auto- 
motive engines and high-speed diesels, 


MOTORSHIP’S FUTURE 


Louis R. Forp, in “Future of the Motor- 
ship in the United States,” outlines an 
anomalous situation in which the United 
States is found to be the only maritime 
nation that has thus far clung to steam 
machinery exclusively for propulsion of its 
large, seagoing merchant ships. So ex- 
tensively has the diesel engine been ap- 
plied to all forms of marine propulsion in 
foreign countries that now 58.3 per cent of 
all tonnage building throughout the world 
is equipped with diesel machinery. Of the 
total motorship tonnage under construction 
throughout the world the United States is 
‘building but 0.9 of 1 per cent. 

The imminence of a cargo ship building 
program in the United States, as forecast 
by President Roosevelt’s positive statement 
that subsidy legislation will be enacted by 
the next Congress, suggests the advisability 
of an analysis of the situation, with a view 
to determining what are the factors that 
have influenced American shipowners to 
prefer steam to diesel machinery. 


Discussion 


Mr. HuckLe brought out that the new 
Thomas-Richotte system of producing full- 
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automatic diesel sets using several small 
engines (described recently in Power by 
Mr. Thomas) is now on trial in an in- 
stallation for a Nevada “dude” ranch, and 
that another installation, using three Ford 
V-8 engines, is soon to be tested. If suc- 
cessful, an installation of three diesels will 
be tested on a fishing boat. 


Fuel Standardization 


Dr. P. H. Scuweitzer of Penn State Col- 
lege led discussion on this point, reporting 


failure of the combined A.S.M.E.-S.A.E. 
Fuel Oil Standardization Committee, and 
announcing the recently proposed A.S.T.M. 
tentative standard. He advocated concili- 
ation and cooperation in settlement of this 
important problem. 


Discussion 


SEVERAL discussers brought out that they 
were at present using fuels that fall be- 
tween two of the grades shown in the 
A.S.T.M. tentative standards, and that in 
certain cases the gaps are too wide betwen 
grades. It was the opinion of discussers 
that the grades should be modified, possibly 
even combined with grades of domestic 
furnace oil to decrease tankage and sim- 
plify supply. O. F. Allen and Mr. Pender 


of Sinclair were among those expressing 
this view. 





REFRIGERATING engineers assembled at the 
New Yorker Hotel Dec. 6 and 7 to attend 
the 30th Annual Meeting of the American 
Society of Refrigerating Engineers. Four 
sessions were devoted to the presentation 
of twelve technical papers, only a few of 
which were particularly applicable to the 
problems of power engineers. 

Unusual interest was taken in a new in- 
strument for visual representation of heat 
flow demonstrated by Prof. A. D. Moore. 
When fully perfected this new tool, called 
a Hydrocal, may be of great assistance to 
designers in solving complex heat-transfer 
problems. The model demonstrated has 
12 manometer tubes filled with a green 
fluid from a reservoir that can be raised 
or lowered as desired. Height of liquid 
in the tubes represents temperature. The 
manometer tubes, representing material or 
sections of material through which heat 
is to flow, can be connected in various 
ways by small diameter tubing whose re- 
sistance to the flow of the green fluid 
represents thermal resistance. The volume 
or diameter of the manometer tubes repre- 
sents heat storage capacity. Flow through 
the tubes is at very low velocity so that 
laminar (streamline) conditions exist, and 
flow is directly proportional to head and 
thus simulates conditions of heat transfer. 

By choosing connecting tubes of proper 
resistance, it is possible to set up thermal 
problems on the instrument so that the 
fluid level in the tubes will show tempera- 
ture gradients or temperature levels may 
be fixed and the heat flow resulting deter- 
mined. The instrument it is claimed will 
solve in a few minutes heat transfer prob- 
lems with an accuracy of 2-3 per cent that 
would otherwise take days. It is of equal 


value to power and refrigerating and air 
conditioning engineers. 

In, “Air as a Refrigerant,” R. U. Barry 
presented a suggested refinement of the Le 
Blanc air refrigeration machine. He 
pointed out that the use of air had been 
largely abandoned because of the large 
sizes required and the low mechanical effi- 
ciency. By using an initial pressure of 
about 3,000 Ib., a final pressure of 1,800 
lb. and helium instead of air, many of the 
objectionable features of the old machines 
can be overcome. 

While the system offered possibilities he 
pointed out that because of the high pres- 
sures heat transfer surfaces would be ex- 
pensive to build. Discussion brought out 
that leakage had not been considered nor 
were the losses due to thermal storage 
capacity of the compressor material in- 
cluded in the computations. 

The behavior of extended surface air 
coolers has become of increasing import- 
ance because of their use in air conditioning. 
The condensation of moisture from air pass- 
ing through this type of cooler adds a com- 
plicating factor to prediction of perform- 
ance. Under some conditions the latent 
heat removed by a cooler may be greater 
than the sensible heat and thus should be 
correctly accounted for. 

In, “Heat Transmission in Cooling Air 
With Extended Surfaces,” W. L. Knaus 
reviews the work done to establish a rela- 
tion between sensible heat transmission and 
dehumidification, presents methods that are 
simple, reasonably accurate and convenient 
to use in allowing for moisture condensa- 
tion, and gives an example. 

Harry Harrison was elected president 
for the coming year. 
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PANORAMA OF PLANT POSSIBILITIES 
THE POWER SHOW 


STILL impressively large, though smaller 
than the old-time Power Show, the 
Eleventh National Exposition of Power 
and Mechanical Engineering filled two 
floors of New York’s Grand Central Pal- 
ace with practical object lessons to all who 
would improve their power services and 
lower power costs. During the whole 
week of Dec. 3, day and night, a total of 
45,000 engineers, including many attending 
the annual A.S.M.E. meeting, went from 
booth to booth searching for specific solu- 
tions to specific problems, and also keeping 
always a weather eye open for the unex- 
pected—new equipment, new hookups, new 
ideas. Some, at least, must have gone back 
home to step up their own individual per- 
formance by saving part of the fifty cents 
which American industry now wastes of 
each power dollar. 


Boiler Accessories 


Boilers were lacking—their makers de- 
cided not to participate; turbines and steam 
engines were few, as were diesel engines. 
As in some previous shows, the visitors 
missed the big units. On the other hand, 
there were displayed an astonishing variety 
of smaller units and accessories—valves, 
piping, refractories, boiler accessories, belts, 
chains, gears, variable-speed transmissions. 

And instruments—in great variety, vastly 
improved in appearance and accuracy and 
general serviceability. Here, more than 
anywhere else, was demonstrated the actu- 
ality of industry’s rapid adoption of the 
modern note in design, modern in appear- 
ance and modern in function—and both 
because the two were tied together more 
closely than ever before. All this is more 
important than engineers at first realized. 
They now get the point from many angles. 
Clean plants are better operated because 
men are men and not machines. For the 
same reason, neat-appearing plants are bet- 
ter operated. Designers are also human, 
and their better-looking instruments are, 
in general, better instruments, less open to 
the attacks of dust, moisture, fumes and 
dirt, fighting less inertia and friction, more 


accurate, easier to look at and read, built 
for less costly inspection and repair. 


Art in Design 


Some new instruments are notable for 
judicious application of black and chro- 
mium trim to simple clean-cut shapes. 
Some flowmeters have the integrator and 
recorder separate so that one may be taken 
apart without interfering with the other. 
The mounting of each meter on its own 
standard-size panel makes grouping almost 
as simple as assembling a sectional book- 
case, and the result both workable and 
easy to look at. 

This feeling for appearance went beyond 
instruments. It showed up in beautifully 
balanced exhibits, in skillful use of light, 
color and motion. Beyond question, Chi- 
cago’s Century of Progress left its mark. 

Reinforcing equipment shown “in the 
flesh” were innumerable drawings, cross- 
sections, photographs, including many 
drawings colored to show flow of steam, 
water and electricity. Notable example 
was a set of diagrams for several complete 
modern power plants, indoor and outdoor, 
including a mercury-steam installation. 
These included also the meters and auto- 
matic combustion control. j 

Models of equipment, also units cut away 
in part, or arranged to be opened for study, 
satisfied the universal desire to see how it 


e 
Eleventh National Exposition 
of Power and Mechanical 
Engineering, New York City, 
Dec. 3-5, displays many ma- 
chines, instruments and ac- 
cessories of superior design 
to give better power services 
at lower cost 


works. Three different combustion control 
systems, including the master regulators 
for controlling a bank of boilers, were 
available for practical demonstration. 


Unique Equipment 


Scientific stunts here and there added 
color to the hard-boiled presentations of 
practical plant equipment. There was the 
music transmitted as the vibrations of a 
beam of light from a neon crater lamp. 
When the beam fell on a photocell the 
connected loudspeaker struck up the band. 

The vacuum-vapor power plant, first 
shown two years ago, was again in oper- 
ation, making its steam almost magically 
from atmospheric heat and condensing it 
again by the cooling effect of a-wet wick. 
It was not, as the newspapers claimed, “a 
first step to perpetual motion,” but it was 
mighty interesting. 

Sylphon action was dramatized by a 
wheel with a row of sylphon bellows on 
its rim, each filled with a volatile liquid. 
Warmed on one side by a slow steam 
jet, the bellows moved out, unbalanced the 
wheel and made it turn. 


Included in engine exhibits was a ver- 
tical, multi-cylinder, uniflow, poppet-valve 
type with all working parts inclosed. At 
900 r.p.m. it develops 100 to 150 hp., de- 
pending on steam conditions. The hori- 
zontal crankless diesel described in Power 
early this year, at the time of its first 
appearance at the Motorboat Show, was 
demonstrated again by a cutaway model. 
This unit is available in sizes to 500 hp. 
at 1,200 r.m.p. Largest prime mover ex- 
hibited was an 8-cyl. gasoline engine rated 


°425 hp. at 900 r.p.m. and 565 hp. at 1,200 


r.p.m., suitable for direct connection to 
pump or generator for constant or emer- 
gency service. 

In line with the growing importance of 
diesel engines as prime movers, one ex- 
hibit included a typical installation of a 
pyrometer and control switch for measur- 
ing and comparing temperatures of exhaust 


Engineering Conference Bureau, new free consulting service at the Show 
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gases from diesel-engine cylinders. Check- 
ing these temperatures is one of the surest 
methods of detecting engine troubles. 

Three types of flue-gas cleaners, shown 
by as many companies, represented three 
methods of removing cinders and fly ash: 
mechanical, electrical, and wet-type. The 
electrical precipitation unit has been in 
use for many years. The mechanical unit, 
a new design, comprises a series of ven- 
turi-shaped passages through which gases 
pass horizontally. Speeding up of the 
gases as they approach the passageway 
throats causes the dust particles to attain 
a momentum which carries them to the 
passage walls, where they are caught in 
slots leading to a hopper below. The wet 
type leads gases through a chamber con- 
taining tubes at a slight angle. These 
tubes have spiral grooves on their outer 
surfaces down which water flows to entrap 
the ash and carry it away. Other indica- 
tions of interest in the pure-air movement 
were several exhibits of smoke-density 
recorders and air-conditioning equipment. 

Exact knowledge of plant conditions is 
essential if high efficiency is to be main- 
tained. Realization of this fact resulted 
in a wide variety of metering equipment, 
probably the largest group of exhibits at 
the Show. Continuous records may now 
be had of any quantity or quality, data 
may be transmitted almost any distance 
accurately, and suitable automatic control 
provided. 


(giving 1,500 hr. records on one roll), 
or 3 in. per min. Another exhibitor showed 
recording meters producing up to 12 rec- 
ords on one chart, all made with one pen. 

One new line of indicating and record- 
ing meters uses an oscillograph and photo- 
electric cell to eliminate low sensitivity 
and inaccuracy due to friction on indicat- 
ing and recording elements. In the indi- 
cating meter, the moving element is a 
mirror galvanometer reflecting a light 
beam to a second mirror, which in turn 
directs it on a transparent scale, the posi- 
tion of the beam varying with variations 
in quantity measured just as a pointer 
does. For recording, part of the light re- 
flected from the galvanometer mirror is 
allowed to pass over the stationary mirror 
and into a photo-electric cell which oper- 
ates the recorder. 

One supersensitive draft gage measures 
variations in pressure of the order of 0.001 
in. of water. A draft controller combines 
gage and mercury-electric contacts in one 
small case. Changing draft opens or 
closes the contacts, thus controlling a small 
damper-operating motor or changing draft- 
fan speed. Among portable sets was a 
combustion test unit combining a fast gas 
analyzer (Orsat) and a pointer-type draft 
gage. A portable gas calorimeter for de- 
termining B.t.u. content, etc., gives high 
accuracy with convenience. 

Both mechanical and electrical flow- 
meters were shown. One operates on a 





First announcement of the Obsolescence Survey—POWER’S Booth 


The tendency is definitely toward mul- 
tiple-recording units. One manufacturer, 
for example, showed a boiler metering and 
control board with a 6-pointer draft gage 
indicating draft at preheater outlet, econo- 
mizer outlet, economizer inlet, over the 
fire, and pressures at windbox and forced- 
draft fan. ‘Another 6-pointer indicating 
meter showed steam flow, per cent COs,, 
water flow to boiler, air flow to furnace, 
fuel feed, and blowdown in pounds. Two 
6-point meters on this board made graphs 
of steam temperature, steam flow, water 
flow, boiler water level, temperatures at 
preheater inlet and outlet, of water and 
gas at economizer inlet and outlet, of air 
at preheater gas outlet, and per cent of CO». 
Strip chart speed was either 1 in. per hr. 


tae 


new principle, using a mercury U-tube 
supported on a weigh beam. When there 
is no pressure differential, mercury level 
is the same in both legs and the beam is 
balanced. Change in flow throws the beam 
out of balance, causing a motor-driven 
governor to load the beam and rebalance 
it. Motor speed is a function of flow, 
thus the device will integrate, record and 
indicate flow. 

A new boiler meter for industrial serv- 
ice places central-station economy methods 
within easy reach of small industrial boiler 
plants and provides an easily understood 
method of reducing steam costs. The meter 
incorporates an air-flow, steam-flow mech- 
anism and a direct reading escapement- 
type integrator with a 6-digit counter 


which reads like an automobile mileage 
register. 

An electric flow meter is designed so 
that power for the operation of pointer, 
pen and integrator is the same throughout 
its entire range of measurement. The 
registering mechanism is moved by ex- 
ternal power from an electric motor con- 
trolled by a sensitive relay. 

A telemetering system, designed to 
transmit records of pressure, liquid level, 
temperature flow and motion over long dis- 
tances, requires only two wires between 
sending and receiving units. Measure- 
ments may be indicated, recorded or in- 
tegrated. This apparatus will operate 
without relays through a loop resistance 
of 2,000 ohms and has successfully func- 
tioned over a distance of 250 mi. Both 
current and voltage in the transmitting 
lines are small, the receiving unit magnet 
operating on about 0.5 watt. 

The pen of one new high-speed fre- 
quency recorder will cross the 10-in. chart 
in less than 2 sec., and chart speed may be 
4 in. per hr. to 2 in. per min. Chart 
range can be made almost any value from 
plus-or-minus 0.1 cycle up. 

A new high-speed frequency controller, 
biased by load conditions of tie lines, en- 
ables two stations to participate in fre- 
quency control without pilot wires or other 
communication channels. Thus control of 
frequency can be assigned to the area in 
which frequency swings develop. 

More convenient analysis of alternating 
current power loads is provided by a me- 
tering device which combines voltmeter, 
ammeter, power-factor meter and kilowatt 
meter in one case with suitable trans- 
former and switching equipment. Without 
external transformers, the meters are good 
for 150, 300 and 600 volts, and 5, 25 and 
125 amp. Suitable switches change volt- 
meter and ammeter connections from one 
phase to another in polyphase circuits. 

Two new automatic combustion control 
units included an air-operated unit by 
which a new steam-flow air-flow meter 
maintains highest combustion efficiency 
consistent with economic considerations. 
The other control has an air-loaded master 
which transmits electrically any demands 
for changes in fuel and air feed. 


Mechanical Transmission 


Mechanical power transmissions were 
also extensively represented, including 
everything from flat belts to variable- 
speed transmissions and motorized gear 
speed reducers. One standard variable-speed 
transmission now has a remote hydraulic 
control giving high sensitivity with stabil- 
ity. A new transmission has a variable- 
speed element comprising three cone-shaped 
rolls supported on splined shafts and 
running inside a flat ring. Ring position 
along the rolls determines the output-shaft 
speed. 

The tendency toward motorized gear 
speed reducers was more pronounced than 
ever this year. Several manufacturers 
demonstrated units for a variety of mount- 
ings and positions. 

One exhibitor -demonstrated advantages 
of modern group drives over individual 
drives for many power applications. An- 
other showed a motor mounted on a piv- 
oted base to maintain belt tension, thus 
avoiding belt-wearing idlers and providing 
short-center drives without excessive ten- 
sion. 
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BOILERS, REFRACTORIES AND ACCESSORIES 








INTEGRAL-FURNACE 


BOILER 
COMBINES 2-drum boiler, water- 
cooled furnace, burners’ for 


liquid, gaseous or pulverized 
solid fuels, and, when needed, 
superheater, economizer and air 
heater. For industrial use 
where high nominal ratings with 
high final steam temperatures 
and high efficiency are required. 
Inclined tubes entering upper 
and lower drum lessen head- 
room. Water-cooled walls re- 
duce furnace size for pulverized- 
fuel firing. Side walls stub- 
tubed, floor water-cooled. Rear 


wall refractory, cooled by bare 
water tubes. lag screen pro- 
tects boiler tubes and super- 
heater, and is formed from first 
two rows of boiler tubes offset 
or staggered and spaced more 
widely than those behind. Low 
draft loss (permitting use of 
natural draft), high efficiency 
due to coordinated design.— 
Babcock & Wilcox Co., 85 Lib- 
erty St., New York, N. Y. 


INSULATION BLOCK 


“SUPEREX” insulation block will 
withstand temperature up to 
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1,900 deg. F. Made of special 
calcined diatomaceous silica and 
bonded with asbestos fiber.— 
Johns-Manville, 22 Hast 40th 
St., New York, N. Y. 


CHROME-BASE REFRACTORY 
CEMENT 


PREPARED, ready-to-use, in 250- 
and 500-lb. metal drums with 
air-tight replaceable, full-open- 
ing covers. Called “Ada- 
chrome.”’ Cement is smooth and 
plastic, free from shortness, and 
workable even on refractory in- 
sulating brick. Air-sets quickly, 
gives non-fluxing, non-glazing 
finish up to 3,335 deg. F.—Bot- 
field Refractories Co., Swanson 
¢€ Clymer Sts., Philadelphia, Pa. 


PLASTIC INSULATION 


NON-METALLIC micaceous aggre- 
gate with specially tenacious 
binder. Coverage of 1,400 
sq.ft. to the ton applied 1 in. 
thick. Conductivity at 200 deg. 
is 1.0, volume shrinkage from 
wet to dry 10 per cent. Aver- 
age wt. applied 16 lb. per cu.ft. 
Suitable up to 1,700 deg. F. and 
reclaimable where temperature 
has not exceeded 1,200 deg.— 
Wyolite Insulating Products Co., 
Div. of Wuodak Chemical Co., 
Cleveland, Ohio. 


CONTINUOUS BLOWDOWN 
SYSTEM 


FRANKLIN system consists of 
control valve for regulating 
quantity of blowdown concen- 
tration indicator for reading 
value of concentration at any 
moment, special design flash 
tank for heat and water recov- 
ery and trap for discharging dis- 
carded water. Also removes 
some solid matter in suspension 
and oil and organic matter. 
Bulletin 102.—Franklin Power 
Specialty Co., 1242 Hast 113th 
St., Cleveland, Ohio. 
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BOILER TUBE CLEANER 


B. E. T. CLEANER has double 
arms to reduce time and elimi- 
nate cleaning or wiping of rods. 
No swinging or sliding joints, 
no carriage, no head. Screw 
rod in coolest part of boiler, 
near front. Supporting bar and 
rod near front leaves clear pas- 
sage for gases to stack. All 
nozzle arm joints welded. Flex- 
ible stainless-steel steam con- 
nection. Nozzles 4 in. out from 
tube ends, and travel straight 
across centers of tubes.—Boiler 
Equipment Trust, North Am- 
herst, Mass. 


PLASTIC INSULATING 
REFRACTORY 


“PIRE” insulating plastic usable 
up to 2,500 deg. F. Stands up 


under flame impingement. Light, 
practically zero expansion. Bul- 
letin F 1005.—Chicago Fire 
Brick Co., 1467 Elston Ave., 


Chicago, Ill. 


SOOT BLOWERS FOR H.R.T. 
BOILERS 


DIAMOND Strait-Line soot blower 
for h.r.t. boilers puts every tube 
directly into path of steam jet. 
Unit operated by opening valve 
in steam line and rotating chain 
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which actuates element- 


wheel 
moving screw. No swivel joints 
and no flexible hose connection. 


Bulletin No. 354. — Diamond 
Power Specialty Corp., Detroit, 
Mich. 


INSULATING FIRE BRICK 


G-25 is highly porous brick with 
numerous non - communicating 
cells, having density of 42 Ib. 
per cu.ft. Suitable for use un- 
der oil, gas or electric-firing, 
for temperatures up to 2,500 
deg. F., where slagging or severe 
abrasion is not encountered. 
High reflecting characteristics. 
9-in. series and packed 20 bricks 
to the carton.—A. P. Green Fire 
Brick Co., Mexico, Mo. 


FEED- AND HOT-WATER 
TREATMENT 


H-O-H Series D formulae are 
highly concentrated semi-solid 
organic products for feed- and 
hot-water treatments. Adjust- 
able to meet varying water con- 
ditions and supplied in adjusted 


form following water analysis 
by company laboratories. Must 
be diluted before use. In 500- 


lb. drums only. One pound will 
treat 60,000 grains of calcium 
and magnesium hardness for 
seale prevention.—D. W. Haer- 
ing & Co., Inc. 3408 Monroe St., 
Chicago, Ill. 


















ELECTRIC STEAM 
GENERATORS 


CAPACITY from 2 to 18 kw., and 
zenerating from 6 to 54 lb. per 
hr., available for 0-100, 0-200 
and 0-300-lb. steam pressure 
range. Bulletin 5ZA.—Common- 
wealth Electric &€ Mfg. Co., 83- 
105 Boston St., Boston, Mass. 


Waste heat boiler 






BY-PRODUCT STEAM 
RECOVERY UNIT 


IMPROVED Murray-Waern system 
produces 10,000 lb. of high- 
pressure steam per ton of paper 
pulp in paper-mill heat-recovery 
work. Water walls in strategic 
places and air-sealed lip at end 
of rotary drier.—Combustion 
Engrg. Co., Inc., 200 Madison 
Ave., New York, N. Y., in asso- 
ciation with D. J. Murray Mfg. 
Co., Wausau, Wis. 


STEAM WASHER 


To reduce solid content of steam 
leaving boiler, thus protecting 
superheater and turbine blad- 
ing. Placed inside boiler drum. 
Water from feed box spreads 
over initial screen and forms 
curtain through which steam 
must pass on way to outlet. 
Heavy wire screen made up in 
panels which can be_ passed 
through drumhead = manholes. 
Where all steam enters on one 
side of drum, a single washer 
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arrangement is used (illu- 
strated); where entrance is 
from both sides, duplex arrange- 
ment is necessary.—Combustion 
Engrg. Co., Ine., 200 Madison 
Aveée., York. 


New 





BLOW-OFF VALVE 
COMBINATION 


For use where boiler blow-off 
occurs frequently. Holvaco- 
angle valve built together with 

Induced 

dratt fan 

iT heater + 


' 
1 


Disk 
evaporator /— 


Forced draft fan ‘Black liquor pump 


quarter-turn valve. Latter is 

next to boiler and holds pres- 

sure so that parts may be re- 

newed on angle valve. Seats of 

Monel metal, reversible-—Home- 

ge Valve Mfg. Co., Coraopolis, 
a. 


REFRACTORY FACING 


“FIRE-DRAKE” facing for refrac- 
tories unites itself inseparably. 
When used in coal-burning fur- 
naces along side walls of fire 
bed, prevents slag penetration 
into joints as well as lessening 
destructive action of slag on 
brick. Provides protection to 
refractory from infiltration of 
high-temperature gases. Same co- 
efficient of expansion as fire 
brick, and affords protection up 
to at least 3,000 deg. F. Packed 


in 5-gal. drums in soft paste 
form, 1 gal. covering about 25 
sq.ft. Must be fused at 1,800 


to 2,000 deg. F.—Simmons Re- 
fractories, Ever-Ready Bldg., 
Thompson Ave. & 30th St., Long 
Island City, N. Y. 





HIGH-LOW WATER ALARM 


“DIAMOND” MODEL S alarm oper- 
ates on pressure differential 
created by two inclined vertical 
pipes. Lower end of one pipe 
is at low-water level, of other 
at high-water level. If pres- 
sures equalize, indicating low or 
high water, whistle sounds.— 
Diamond Power Specialty 
Corp., Detroit, Mich. 





ved 
LOW-WATER CUT-OFF 


No. 60, especially for round 
boilers with max. steam pressure 
25 lb. For 110-220 volt circuit. 
Cut-off inside boiler; all linkage 
outside. Requires no pipe cut- 
ting. Special type handles pres- 
sure to 100 lb. max. Can be 
combined with safety feeder for 
automatic boiler water-level 
control.—McDonnell € Miller, 
1310 Wrigley Bldg., Chicago. 


SEALING COMPOUND 


“PERFECT SEAL” is universal, 
non-soluble, non-corrosive, and 
non-oxidizing sealing compound 
in paste form. Spreads to 0.001 
in. Resists to 400 deg. F. 3- 
or 8-ox. tubes, 4-lb. pails, 45- 
and 135-lb. drums. Bulletin.— 
Ideal Commutator Dresser Co., 
Industrial Div., Park Ave., Syca- 
more, Ill. 


BOILER WATER LEVEL 
CONTROL 


AUTOMATIC SAFETY FEEDER NO. 
37, for boilers to 2,500 sq.ft. 
Other sizes for larger units, any 
firing method. No. 35 low-water 
cut-off switch is also shown. If 
excessive priming or foaming 
causes water to leave boiler 
faster than feeder can supply 
it, switch stops burner or stoker 
until feeder catches up. — Mc- 
Donnell & Miller, Wrigley Bldg., 
Chicago, Ill. 





SPEED DRIVES 


WHERE variations in volume are 
required, blowers, vacuum pumps 
and gas pumps connected 
through variable-speed drive to 
a constant-speed motor now sup- 
plied. Also used with heavy- 
duty cycloidal rotary pumps for 
handling viscous liquids, or for 
producing vacuums up to 26 in. 
Hg. for handling vapor and 
liquid together.—Roots-Conners- 
— Blower Corp., Connersville, 
Ind. 


GEARED TURBO BLOWERS 


CENTRIFUGAL compressor using 
gearmotor for speed increase, 
consequently reducing size and 
bettering performance. Pres- 
sures 0.75 to 3.0 lb. gage, vol- 
umetric capacities corresponding 
to motors from 3 to 30 hp.— 
Allis Chalmers Mfg. Co., Mil- 
waukee, Wis. 





IMPROVED WATER COLUMN 


FLOATLESS Hi-Lo alarm water 
column and Sesure-Inclined 
water gage now improved in de- 
sign. Now smaller, lighter water 
column body; simpler, more 
flexible and more responsive op- 
erating mechanism for Hi-Lo 
alarm; incline connecting mem- 
ber at top of gage, which drains 
back condensate that might 
otherwise collect at this point 
and cause erosion and corrosion 
of glass. Working pressures to 
1,500 lb. For pressures to 250 
lb. water column east iron, 
above that cast steel. Tubular 
gage glasses for pressures to 400 
lb., above that flat glass inserts. 
Yarnall-Waring Co., Philadel- 
phia, Pa. 





(Illustration at right) 


STUARD automatic separator is 
based on principle that freed 
water, which condenses as com- 
pressed air is cooled, will be 
precipitated if air is suddenly 
expanded. Automatic vent to 
atmosphere’ through separate 
chamber eliminates precipitate 
and foreign matter collected by 
separator. Entirely automatic. 
Specially packed chamber elim- 
inates suspended matter not 
easily precipitated. Sizes from 
a to 4 tn, 1.P.8. Bulletin.— 
Railway €& Industrial Engrg. 
Co., Greensburg, Pa. 


ACID-PROOF FAN HOUSING 


CORROSION is avoided in fan 
housings by a= specially de- 
veloped acid-proof rubber com- 
pound vulcanized to metal sur- 
faces.—Manhattan Rubber Mfg. 
Div., Passaic, N. J. 


Mid-December, 1934—-POWER 








AIR AND GAS COMPRESSORS 


VERTICAL, 4-cycle, multi-cylin- 
der, V-type gas engines with 
direct - connected, horizontal 
compressor cylinders. “XVG"” 
units 60, 125, 190 and 260 hp. 
with 2, 4, 6 and 8 power cyl- 
inders respectively, two power 
cylinders per compressor cyl- 
inder. Bulletin.—ZIJngersoll-Rand 
+e Broadway, New York, 


CENTRIFUGAL COMPRESSORS 


SINGLE-STAGE Type 01B centrif- 
ugal compressors and exhausters 
have their own shafts and bear- 
ings, thus are suitable for direct 
connection to standard electric 
motors or steam turbines, with- 
out special shaft extensions. 
Also adjustable to V- or flat- 
belt drive.—Roots Connersville 
Blower Corp., Connersville, Ind. 





PORTABLE BLOWERS 


“SKILSAW” blowers and cleaners 
now have separate unit for 
blowing hot and cold air and 
blowtorch. Bulletin. Skilsaw, 
Inc., 3310-20 Elston Ave., Chi- 
cago, Ill. 


VERTICAL COMPRESSORS 

DELIVER same amount of air as 
horizontals of same capacity, 
but priced 25% lower. Inlet 
and discharge valves cushioned 
and silent. Extra large water 





jackets. Water-cooled _inter- 
cooler. — Gardner-Denver Co., 
Quincey, Tl. 
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FAN MOUNTING 


“Drip PAN” mounting for Type 
HVA fans is heavy sheet metal, 
welded at all seams and leak- 
proof. To combine heating and 
cooling coils and filters with fan. 
Casing sheet metal or insulat- 
ing board. Unit can be mounted 
on rubber. LEight sizes, ship- 
ment from stock.—Buffalo Forge 
Co., Buffalo, N. Y. 


SEPARATOR 


CORKSCREW device near inlet 
gives entering steam, air or 
other vapor a whirling motion, 
throwing out liquid or solid mat- 
ter by centrifugal force. All 


usual sizes, 
ities. 


styles and capac- 
Prevents knocking, slug- 
ging and freezing of air lines.— 


Swartwout Co., 18511 Huclid 
Ave., Cleveland, Ohio. 


FUEL-BURNING EQUIPMENT 





UNDERFEED STOKER 


McHose underfeed stoker, ram 
type, designed for boilers of 800 
sq.ft. to 3,000 sq.ft. of heating 
surface burning bituminous coal. 
Of heavy construction with few 
moving parts. Stoker equipment 
requires only about 54 ft. of 
space in front of boiler, but no 
chatructions in front of ash 
door. 8-page bulletin —James 
Beggs € Co., Inc., 165 Broad- 
way, New York, N. Y. 
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TRAVELING-GRATE STOKER 


CoxsE Design CD stoker is adap- 
tation for wider furnaces, thus 
larger capacities under forced 
draft. Employs two or more 
carrier bars placed end to end 
instead of a single bar across 
stoker. Air compartments formed 
by plates on cross members with 
steam or air jets to blow sif- 
tings into longitudinal trough. 
Individual air compartment con- 
trol. Preheated air may be 


i 


used. Drive from rear shaft. 
Furnace widths 12 to 24 ft.— 
Combustion. Engrg. Co., Inc., 
te acai Ave., New York, 





CONTROL TRIP 


GUARDS against explosive mix- 
tures of fuel and air when light- 


fired boilers. Withholds fuel feed 
until boiler is thoroughly purged. 
Essentially two oil-sealed bells 
suspended from beam to meas- 
use air flow through boiler. Air 
flow must reach 60 per cent of 
capacity before contactor closes 
and ‘permits operation of fuel 
feeder motor relay or control 
valve. Contactor stays closed 
until air flow approaches zero, 
thus permitting operation 
through entire control range 
without tripping out fuel feed.— 
Bailey Meter Co., 1050 Ivanhoe 
Rd., Cleveland, Ohio. 


STOKER AND COMBUSTION 
SYSTEM 


V.M. AUTOMATIC periodical 
stoker may be operated by hand, 
continuously or at desired inter- 
vals automatically. Stoker sec- 
tion may be automatically oper- 
ated alternately or simultane- 
ously at any required periods 
and in conjunction with V.M. 
mechanical draft. new type 
stoker bar heavily reinforced 
and with greater capacity. Units 


ing off pulverized coal, gas or oil- for any type or size of boiler 














COAL DISTRIBUTOR 


NON-SEGREGATING coal distribu- 
tor for stoker hopper feeding. 
Insures even distribution of 
coarse and fine portions over 
fuel bed. Fixed internal defiect- 
ing vanes in two series eo 
and run about parallel to side 
of chute.—Fairfield Engrg. Co., 
$22 Barnhart St., Marion, Ohio. 











without altering floor. Bars not 
only raised, but lowered, me- 
chanically, avoiding sticking. 
Mechanical draft and combus- 
tion system operates automati- 
cally to supply required quan- 
tity of air in accordance with 
steam demand. Air also con- 
trolled by hand. Will burn any 
coal.—V. . Engrg. Co., 916 G@ 
St., N.W., Washington, D. C. 


POWER — Mid-December, 1934 






































NATURAL DRAFT CHAIN- 
GRATE STOKER 


“GREEN” stoker modified for 
fixed attachment of controls, 
greater ability to cope with ex- 
pansion and simple conversion 
to forced draft if desired. KS 


» design has_ stationary 
: frame fixed into setting 
of transverse channels 
supported by side posts. 
Zone control with natu- 
ral draft if desired by 
placing louvres between 


channels. — Combustion 
Engrg. Co., Inc., 200 
Madison Ave., New 


York, N. Y. 





from getting in. It helps ignite 
coal and gases at very front of 
furnace. Can be used on any 
type overfeed stoker—V. M. 
Engrg. Co., 916 G St., N.W., 
Washington, D. C. 











STOKER AIR PLATE 


A ALLOWS air to en- 
ter at top of fuel pot 
inside and into fuel 


along entire width 
of hopper. Angle iron 
above prevents coal 
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UNIT DIESEL OR GAS-ENGINE 
REFRIGERATION 
COMPRESSORS 


“UNIBLOC” unit has compressor 
cylinder mounted directly on 
base of standard vertical 4-cycle 
diesel or gas engine. High effi- 
ciencies result from elimination 
of mechanical friction, placing 
of suction valve in piston top, 
and adaptability of feather 
valve to higher speeds of opera- 
tion. Lubrication of compressor 
piston and stuffing box by me- 
chanical force-feed lubricator. 
Floor space requirements re- 
duced one-half. Smaller throw 
on refrigeration crank permits 
lower piston speed. Complete 
range of sizes for all types of 
refrigerants. In larger units, 
number of compressor cylinders 
is increased to obtain required 
capacity.— Worthington Pump ¢ 
Machinery Corp., Harrison, N. J. 


WATER-PROOF INSULATION 


WATER-PROOFED Capitol Rock 
Wool is available in both com- 
mercial or loose and granulated 
forms. Has long, tough fiber; 
good on cold storage work. 
Samples on request.—Insulation 
Division, Standard Lime € Stone 
Co., Baltimore, Md. 


"HEATING, 





VENTILATING, 








V-FRAME FOR FILTER 


“V" FRAME arrangement for 
“Dustop” glass-wool air filters 
saves 40% of frontal area re- 
quired by earlier “L’”’ type or 
flat-intake face. Utilizes new 
form of “bayonet lock” which 
laces pressure on outer edges 
of filters to force them back 
against flange seat at discharge 
face, avoiding air leaks between 
flexible fiberboard filter cell and 
frame. — Owens-Illinois Glass 
Co., Toledo, Ohio. 


REFRIGERATING 
COMPRESSORS 


Two cyl. vertical compressors 
for ammonia and Freon service. 
Capacities one to 100 tons. 
Frictionless bearings where ap- 
plicable, tapered rollers being 
used for main bearings and 
straight roller for outboard 
bearings. Pressure lubrication 
in connecting-rod bearings in 
larger units. Suction valve in 
top of piston and discharge 
valve is easily removable safety 
head. Main stop valves, pump- 
out, safety valves and starting 
bypass incorporated in self-con- 
tained manifold. Drive either 
direct or through multi-V-drive. 
Bulletin.—Worthington Pump € 
Machinery Corp., Harrison, N. J. 
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SPECIAL INSULATION 


“METALLATION” is sheet alumi- 
num cemented to both sides of 
heavy tough kraft paper. In 
rolls, 17 or 33 in. wide. Alu- 
minum one side only in rolls 
32 in. wide. Will not tarnish 
or corrode and reflects about 95 
per cent of. heat striking it. 
Water, wind- and _ odorproof. 
Also usable corrugated for pipe 
insulation. — Reynolds Metals 
Co., 19. Rector St., New York, 
Ni. Fe ) 


AIR-CONDITIONER 


“AIRTEMP” replaces average 
steam raditor. 28% in. high, 29% 
in. long and 13g in. wide. Twin 
centrifugal fans, connected to 
4-hp. electric motor, force air 
up through water coils into a 
chamber where air _ passes 
through two sprays of water, 
which washes under pressure. 
Air forced through unit top at 


rate of 600 cu.ft. per min. Unit’ 


has common heating and cooling 
coil.— Temperature “tg Chrys- 
ler Bldg., New York, N. Y. 





UNIT HEATERS 


Series 3 has welded one-piece 
cabinet with integral reinforc- 
ing members, streamline tubes, 
patented fins, resilient motor 
mountings, header tanks with 
integral baffles to insure even 
steam distribution throughout 
element. Efficiencies of heat- 
transfer surface, air velocities 
and final outlet temperatures 
balanced. Capacities up to 1,200 
sq.ft. .D.R. steam.—Fedders 
Mfg. Co., Buffalo, N. Y. 


CONDENSATE RETURN UNIT 


“CONDENSATOR” returns water 
of condensation to boiler from 
open return line heating systems 
independently of boiler pressure. 
This is accomplished without 
any change in operating condi- 
tions of system, and without air- 
binding system or admitting 
steam to return side. Various 
capacities for installations of all 
sizes. Steam supply line to unit 
provided with stop valve and 


strainer. Has removable screen 
to permit easy cleaning. Vent 
trap for air also provided. Bul- 
letin.— Barnes € Jones, Inc., 128 
Brookside Ave., Jamaica Plain, 
Boston, Mass. 





. 


TEMPERATURE CONTROLLER 


“COMFORTROL” gives complete 
control of heating, cooling, 
humidifying and dehumidifying 
or any two or three of these 
four functions. It is possible 
to vary ratio of temperature and 
humidity while leaving effective 
temperature condition un- 
changed, and also varying ef- 
fective temperature as desired. 
Multiple human-hair humidity 
element, bimetallic temperature 
element. Range in relative 
humidity from 10 to 90 per cent, 
effective temperature from 62 to 
77 deg.—Julien P. Friez & Sons, 
Inc., Baltimore, Md. 





SYLPHON REGULATOR 


For brine-cooled refrigeration 
systems, cold-storage room, re- 
frigerator boxes, drinking water 
cooling systems, etc. Metal 
housing incloses valve stem and 
packing nut. This inclosure is 
filled with asbestos saturated 
with ammonia compressor oil 
permitting valve stem to work 
freely at temperatures as low 
as 70 deg. below zero. Called 
“Freeze Proof.’—Fulton Sy]- 
phon Co., Knoxville, Tenn. 
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INDIVIDUAL RADIATOR 
VALVE 


MopuUsTAT now has 
operating range 
operation from full open to full 
closed. Also automatic control 
in range of room temperatures 
from 60-80 deg. Units for con- 
cealed radiation or for key set- 


manual 
ermitting hand 


ting. — Minneapolis-Honeywell 
me Co., Minneapolis, 
nn. 


737 











TEMPERATURE REGULATOR 


No. 943 self-contained tempera- 
ture regulator. Adjusted by re- 
movable crank, one turn chang- 
ing setting 10 deg. Thermal 
bulb in variety of sizes and ma- 
terials to suit application. Op- 
erates on vapor-expansion prin- 
ciple with all-metal seamless 
Sylphon bellows for motor ele- 
ment. Standard temperature 
ranges :—30 deg. F to + 70 deg., 
0-100, 50-150, 100-200, 150-250, 


200-300.—-Fulton Sylphon Co., 
Knoxville, Tenn. 
WATER-VAPOR 
REFRIGERATION 
STEAM-JET unit operates on 
steam at any pressure above 


atmospheric. Standard ratings 
from 15 tons upward. Centrif- 
ugal water-vapor unit has motor 
or turbine direct-connected to 
multi-stage centrifugal compres- 
sor, both mounted directly above 
evaporator. This unit automati- 
cally reduces power consumption 
at partial loads when operating 
at constant speeds. Standard 
sizes from 50 to 300 tons refrig- 
eration. Bulletin. — Ingersoll- 
Rand Co., 11 Broadway, New 
York, N. Y. 


STEAM OPERATED COOLER 


Propuces cooled water by flash 
or instantaneous’ evaporation 
under vacuum. Thus econom- 
ical source of water at 40 to 50 
deg. F. Within single tank 2 ft. 
in diameter and about 6 ft. high 
is low-pressure evaporating com- 
partment, steam-jet compressor 
and condenser. Outside tank is 


pump for circulating cooled 
water and pump for removing 
condensing water. Auxiliary 


motor-driven vacuum pump on 
side to maintain reduced pres- 
sure in condensing compart- 
ment. Entire plant takes space 
3 ft. square by 8 ft. high. Unit 
shown 15 ton, two others 
smaller.—Elliott Co., Pittsburgh. 
























































































ated by hygroscopic multiple 


groups of human hair, simple 
lever mechanism and mercury 
switch. Direct control of line- 


voltage solenoid water valves or 
small motors, motorized valves 
or as pilot control of magnetic 
starter. Ranges 20 to 80 per 
cent R.H. Will maintain total 
differential of 2 per cent. 
—Minneapolis-Honeywell Regu- 
lator Co., Minneapolis, Minn. 


INDICATING HUMIDITY 
CONTROLLER 


“Rotax” uses solenoid valves 


DUPLEX VERTICAL 
AMMONIA COMPRESSOR 


2-cYL., single-acting unit with 
strip-plate inertia valves, auto- 
matic forced lubrication, lam- 
inated disk oil filter, safety re- 
lief valve between discharge and 
suction, 10x10-in. unit shown; 
wide range of sizes available.— 
Carbondale Machine Co., Car- 
bondale, Pa. 


TEMPERATURE CONTROL 


“WEATHERSTAT”’ is an outside 
control responding to all four 
weather factors — temperature, 
wind direction, wind velocity, 
and solar radiation. Following 
types of heating systems: steam, 
vapor or hot water, forced cir- 
culation. — Minneapolis-Honey- 
well Regulator Co., Minneapolis, 
Minn. 


and motor valves on water, air 
or steam 


lines. Range 0-100 


























per cent R.H. and between 10 
and 120 deg. F. Also room or 
duct temperature controllers in 
same case. Interlocking elec- 
trical circuits when required. 
Bulletin 184.—Foxboro Co., Fox- 
boro, Mass. 


PORTABLE VENTILATOR 


For exhausting fumes, gases and 
foul air from enclosed spaces. 
Can be placed either horizont- 
ally or vertically. When placed 
vertically, ventilator rests on 
ring attached to inlet so that 
fumes and gases are removed 















































from lowest possible point. Com- as 
pact unit; can be _ lowered cain 
through 14-in. opening. Port- 

able and operable by one man. TT 

8-in. diameter flexible tubing 

earries foul air at rate of 1,500 

cu.ft. per min. Bulletin 168.— ‘ 

Coppus Engrg. Corp.. Worcester, ‘ 

Mass. 


VENTILATING FANS 


: WALL, ceiling, floor and duct- 

os - mounted types. ‘“‘Aerospot’’ sup- 
plies blast at ve it. wes 

model) or § t. (E-2 model) 

HUMIDITY CONTROLLER with widths 45 and 60 ft. Blast 
THREE room-type relative hu- direction adjustable. Motor 


midity controllers with or with- 


0 lers totally enclosed.—Bendix Prod- 
out humidity indicators. Actu- 


ucts Corp., South Bend, Ind. 
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ALTERNATOR AIR- 
AGITATING SYSTEM 


C-A SYSTEM for ice making has 
air circulate to one-half of cans 
for fixed length of time, then 
to those in other half, then back 
to first group, ete. Air in header, 
laterals and tubes is “trapped’’ 
in as agitating flow is shut off, 
thus avoiding water rise in 
tubes and permitting agitation 
to start as soon as air is 
switched on. Flexible rubber 
tube connects lateral and tube, 
permitting tube to be constantly 
vertical. Easy changing or re- 
10Val.— Carbondale Machine Co. 
Carbondale, Pa. 





AUTOMATIC CONTROL FOR 
RELATIVE HUMIDITY 


“HUMIDISTAT” Types H/4 to 7 
for automatic control of relative 
humidity. Handles solenoid or 
motor-operated valves, damper 
motors, etc., without relays and 
at either low or line voltage. 
Element is multiple human hair, 
unaffected by temperatures up 
to 175 deg. F., accurate to with- 
in 1 per cent differential. Range 
10 to 100 per cent R.H. New 
knob and rotating dial for set- 
ting do not require charts or 
psychrometers. Also, in same 
design, are thermostats for au- 
tomatic temperature’ control. 
Range 55 to 85 deg. F., to dif- 
ferential of 1 deg. F._ Silver 
contacts. Also relay-transformer 
sets and control assemblies. 
Bulletin K.—Julien P. Friez € 
Sons, Inc., Baltimore St. and 
Central Ave., Baltimore, Md. 





UNIT HEATERS 


SIXTEEN STEAM, 14 hot-water 
sizes in this suspended propel- 
ler-fan type unit. Rotatable 360 
deg., except for twin-unit models. 
Individually controlled.—Heat- 
ing Div., Modine Mfg. Co., 


Racine, Wis. 





























VERTICAL ATMOSPHERIC 
CONDENSER 


COMBINED gas and liquid header 
A and B has vertical pipes C 
welded on with their upper ends 
blinded by plate D. Water from 
header EF passes down into con- 
trol nozzle F which has an an- 
nular space G that lays water 
on outer surface of pipe C. 
Nozzle F has centering lugs cast 
inside and is a slip fit over pipe 
H with rubber gasket at J for 
removing nozzle for cleaning. 
Condenser pan space required 
approximately 3 that required 
for horizontal atmospheric con- 
denser of same capacity. In 
replacement, old pan, valves and 
headers can be used. About 93 
per cent of total weight actual 
condensing surface. Length of 
vertical pipes 40 ft., depending 
upon head room. Licensing by 
patentee.—H. C. Guild, 1608 
Clark Bldg., Pittsburgh, Pa. 





STEAM SEPARATOR 


For application on individual 
steam lines serving heat-trans- 
fer and process equipment. Zig- 


zag moisture - laden vapor 
through coarse mesh _ screen. 
Screen readily removed for 
cleaning. Sizes 4 to 2-in.— 
Johnson Corp., Three Rivers, 
Mich. 


TUBE-FASTENING METHOD 


Two new methods of tube fas- 
tening at inlet ends of surface 





condenser, cooler and _ heater 
tubes fix tube firmly, allowing 
expansion entirely toward outlet 
tube sheet. Method of Fig. 
uses gasket inserted in bottom 
of drilling, with soft Admiralty 
metal cone slipped over tube 
against gasket. Then hard Ad- 
miralty metal seat is slipped 
into cone. Against seat a 
streamline ferrule is screwed, so 
designed as to come flush with 
tube sheet. Alternate method, 
Fig. 3, consists of same gasket 
cone and special ferrule so bev- 
eled that it replaces seat and 
ferrule of method of Fig. 2. 
Ferrule applies pressure 
against seat, compressing soft 
cone radially against tube diam- 
eter and giving perfect mechani- 


cal seal without measurable 
deformation, even in 18-gage 
tube. Special tools provided. 


Parts available in all copper and 
copper-nickel alloys. Folder.— 
Crane Packing Co., 1800 Cuyler 
Ave., Chicago, Ill. 





CONDENSER TUBES 


ANACONDA EXTRUDED CONDENSER 
tube is also rolled and drawn, 
then cold swaged-rolled and cold 
drawn. Available in standard 
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and special alloys.—American 
Brass Co., 25 Broadway, New 
York, N. Y. 


FUEL-OIL HEATER 
(Illustration at left.) 


TWIN section, consisting of two 
parallel steel pipes, each serv- 
ing as shell for G-fin pipe with 
return bend at one end and all 
inlet and outlet connections at 
other. Standand and _ inter- 
changeable units can be ar- 
ranged in series or parallel. 
Exterior surface of G-fin ele- 
ments in eight times that of 
interior eylindrical surface. 
Steam is passed inside G-fin, oil 
flowed along outside. No inter- 
nal joints, free expansion to 
avoid temperature strains, 
ready accessibility of entire 





2- Speed 


MOTOREDUCER 


“Z"’ ALL MOTOR type, compact, 
rigid, permits use of any stand- 
ard horizontal motor, including 
explosion-proof type. we Sha 
single-reduction unit. Two-speed 
motoreducer incorporates speed 
range and speed reduction in 
single housing. Fourth unit, not 
illustrated, is a vertical motore- 
ducer. Bulletin 270 — Falk 
Corp., Milwaukee, Wis. 





GEARMOTOR 


TYPE S single-reduction unit has 
been added to line. For ratios 
up to 6:1. Furnished with either 
a.c. or d.c. motors of various 
types in sizes of 3? hp. and up. 
Bulletin 402.—Reliance Electric 
é& Engrg. Co., 1042 Ivanhoe Rd., 
Cleveland, Ohio. 


heating surface, light weight.— 
Griscom-Russell Co., 285 Madi- 
son Ave., New York, N. Y. 


steam "or water 
‘ 





FEED-WATER HEATER 


INSTANT Water Heater consists 
of concentric steam and water 
chambers with copper spiral 
baffle in outer water chamber. 
Heaters may be secured in 38-, 
4- and 5-in. sizes ranging in ca- 
pacity from 80 to 6,000 gal. of 
water per hour, using steam up 


to 150 lb. pressure. Bulletin.— 
Johnson Corp., Three Rivers, 
Mich. 


__ MECHANICAL TRANSMISSIONS 





MOTORIZED SPEED 


REDUCER 
SERIES HD “Rite-Lo-Speed”’ 
motor combines helical gear 


transmission and motor of any 
make or characteristics. Fur- 
nished with or without extended 
high-speed motor shaft. Verti- 
cal units footless and provided 
with oil pump and sprays, base 
ring and canopy.: Principal di- 
mensions conform to NEMA 
standards for motors. Bulletin. 
—Falk Corp., Milwaukee, Wis. 





VARIABLE-SPEED 
TRANSMISSION 


SELF-ADJUSTING, positive, vari- 
able-speed transmission for frac- 
tional horsepower duty called 
“V.R.S.” Up to 4 hp. at maxi- 
mum speed; maximum ratio of 
speed variation 10-1. Side-con- 
tact roller chain design shown. 
Speed indicator on end. Hori- 
zontal or vertical, with or with- 
out reduction gearing, with or 
without integral motor.—Link- 
Belt Co., 910 8. Michigan Ave., 
Chicago, Ill. 





BEARING BRONZE 


SEMI-FINISHED outside and in- 
side (7, extra metal O.D. and 
I.D. for finishing). Bronze 
stock in standard 12-, 13- and 
14-in. lengths from 4-in. solid 
up to 8-in. outside diameter, 
cored up to 2%-in. diameter.— 
Magnolia Metal Co., Elizabeth, 
J. 


ive 


STAINLESS STEEL CHAIN 


RouuerR chains now obtainable 
entirely of 18-8 stainless steel. 
All commonly’ used _ sizes.— 
Diamond Chain &€ Mfg. Co., In- 
dianapolis, Ind. 
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FLEXIBLE COUPLING 


Type WH consists of two iden- 
tical cast-steel flanged halves, 
two sheet-steel cover plates, two 
snap rings, and from 5 to 22 
flexible elements, depending on 
size. Flexible elements fit into 
slots in peripheries of halves to 
cushion operation. They are of 
hydraulic packing; torque is 
transmitted by rectangular steel 
plate. Cushioning elements 
avoid lubrication and can be re- 
placed without disturbing 
flanges. Safe to use at speeds 
up to 8,000 f.p.m.—Westing- 
house Electric € Mfg. Co., East 
Pittsburgh, Pa. 


FLEXIBLE COUPLING 


ONE-PIECE sleeve giving closer 
tolerance at bearing points. 
Floating sleeve has_ internal 
gear at each end meshing with 
gears on ends of shaft hubs. 
Runs in oil. Handbook.—Poole 
Foundry &€ Machine Co., Balti- 
more, Md 





OIL SEAL 


KLOZURE oil seal has four parts; 
adapter, spreader, sealing mem- 
ber and case. Sealing ring or 
packing is U-cross-section com- 
osition which is dense, grain- 


ess, resilient, non-porous, oil- 
resistant, heat-resistant, non- 
abrasive, tough, durable and 


with low coefficient of friction. 
Molded to exact dimension. 
Metal parts usually steel but can 
be stainless steel, aluminum, or 
cadmium plated if required. 
Pressed into bore or housing 
when applied. Standard sizes 
for shafts § to 3 in. in diameter. 
Cases for most shaft sizes in 


several outer diameters and 
depths. Booklet. — Garlock 
Packing Co., Palmyra, N. Y. 


MOTOR-GEAR REDUCTION 


ADAPTATION of Synchro-gear mo- 
tor converts high motor speed 
to low-speed multiple torque. 
Unit self-contained motor with 


single base embodying geared 
transmission foundation on 
heavy gear pedestal base to 
withstand high torques. Full 
rated horsepower delivered to 
take-off shaft. Fully enclosed 
gear compartment. Gear ratios 
may be changed at place of in- 
stallation. Bulletin.—U. S. Elec- 
trical Mfg. Co., 1510 So. Western 
Ave., Chicago, Ill., or 206 E. 
Slauson Ave., Los Angeles, Calif. 





TORQUE-RING COUPLINGS 


TORQUE carried by lubricated 
surfaces through _ solid-metal 
parts from hub to hub. Hubs 
(1) are alike with toothed 
flanges at their centers, making 
it possible to turn them end for 
end and obtain new driving sur- 
faces. By removing either end 
plate (6) cover sleeve (3) and 
torque rings (2) can be moved 
in opposite direction to line up 
initially or to check alignment 
from faces of inner hubs. Fif- 
teen sizes for shafts from 14 in. 
to 12-in. diameter with re 
from 22% to 4.840 hp. per 100 
r.p.m. Bulletin—Smith € Ser- 
rell, 20 Washington Place, New- 
ark, N. J. 


MOTOR-BELT TENSION 
CONTROL 


“AMERICAN” base is used for 
flat-belt drives on short centers, 
maintaining correct belt tension, 
avoiding stretch. Belt tension 
is always in proportion to load. 
Wall, floor, ceiling or upward 
driving. Utilizes reaction torque, 
or force of motor opposite to 
that of its shaft. Drive at any 
angle throughout 360 deg. 
Booklet.—American Pulley Co., 
4210 Wissahickon Ave., Phila- 
delphia, Pa. 


IMPROVED THRUSTOR 


Now complete range giving 10 
combinations of thrust and 
stroke ratings from 50 to 3,200 
lb. thrust and 2 to 16 in. stroke 
in this self-contained combina- 
tion of motor-driven centrifugal 
pump, oil chamber and piston. 
Impeller housing of centrifugal 
pump now stationary, rigid 
shaft running in ball bearings, 
connecting impeller and motor. 
—General Electric Co., Schenec- 
tady, N. Y. 


| ao 
TORSION METER 


MAIHAK type torsion meter 
measures power transmitted by 
a shaft, operating on principle 
that musical tone produced by 
vibrating cord depends upon rate 
of vibration, which in turn is 
proportional to square root of 
tension. Torsion element illu- 
strated is fastened on shaft and 
revolves with it. Current led in 
and out by slip rings and 
brushes carrying leads for re- 
ceiving set at any convenient 
distance. In receiving set is 
comparison cord stretched by 
micrometer screws. Pitch can 
thus be duplicated on cord in 
receiving set and torsion at- 
tained by comparison.—Bacha- 
rach Industrial Instrument Co., 
7000 Bennett St., Pittsburgh, Pa. 


POWER-TRANSMISSION 
BELTING 


DESIGNED for modern small- 
pulley drives. Claimed to in- 
crease adhesion to compensate 
for small area of contact, to 
reduce stretch and to reduce 
internal friction. Vegetable- 
tanned leather. In _ single-ply 
belts, leather with minimum 
stretch is used; in double-ply, 









outer ply is more elastic leather. 
Called ‘‘Monobelt,’” and can be 
used anywhere except where 
belt is subject to reverse flex- 
ing. Waterproof. Bulletin A109. 
—Alexander Bros., 406 N. Third 
St., Philadelphia, Pa. 
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IMPROVED MULTI-V BELT 


THREE layers balanced to resist 
stretch and cover wear. Belts 
compounded to reduce internal 
heat.—B. F. Goodrich Rubber 
Co., Akron, Ohio. 





ENDLESS RUBBER BELTS 


PLYLocK belt joint outside 
seams imbedded or countersunk 
below surface to relieve it from 
strain and shield it from wear 
or windage. Protection provided 
by thick cushion of rubber rein- 
forced with bias fabric vulcan- 
ized in position. To be licensed. 
—B. F. Goodrich Co., Mechan- 
ical Rubber Goods Division, 
Akron, Ohio. 





OIL AND GREASE SEAL 


Type BB consists of outer steel 
case which locks seal assembly, 
garter spring pressing around 
sealing member, usually a proc- 
essed leather, “Saetan,” Outer 
case has press-fit accuracy of 
0.002 in. on diameter. Catalog. 
—National Motor Bearing Co., 
1225 78th Ave., Oakland, Calif. 


REINFORCED SHEAVE 


Duro-BRACE TEXSTEEL sheave 
has outside walls reinforced by 
convex steel plate. Welded at 
rim and web. Interior grid-type 
construction. Allis-Chalmers 
Mfg. Co., Texrope Div., Milwau- 
kee, Wis. 
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ELECTRIC VARIABLE-SPEED 
CONTROL 


IMPROVED electric remote and 
electric automatic controls for 
Reeves variable-speed transmis- 
sion. Smaller, more compact 
motor used on_ speed-shifting 
screw. Built-in speed reducer 
providing any ratio up to 1,000:1 
and safety clutch to avoid over- 


load, thus eliminating former 
solenoid brake. Two motors 
available, 100-125 or 200-250 


volts, as required. Rated 7 hp. 
Automatic control, booklet T- 
5645; electric remote control. 
Booklet T-5640-A.—Reeves Pul- 
ley Co., Columbus, Ind. 


CHAIN HOIST 


IMPROVEMENTS on spur-geared 
chain hoist. Exposed parts zinc 
coated. Precision ball bearings 


with integral grease seals.— 
Wright ey Div., American 
Chain Co., Inc., York, Pa. 


CORK-INSULATED BALL 
BEARING PILLOW BLOCK 


WIDE inner-ring type with self- 
—— collar. Deep-groove 
large-ball design giving high 
load capacity, thrust as well as 
radial. Pre-lubrication when 
assembled. Lubrication renew- 
able by means of grease tubes. 
Insulation is cork pad which fits 
into housing and around bear- 
ing itself—Fafnir Bearing Co., 
New Britain, Conn. 


HOT-MATERIAL BELT 


GOLDEN PLy hot-material belt 
has 85 per cent greater flexing 
life and special cover offering 
greater resistance to abrasion 
even after exposure to heat.— 
Mechanical Rubber Goods Div., 
B. F. Goodrich Rubber Co., 
Akron, ‘Ohio. 








SILENT CHAIN 


“SILVERSTREAK” is “dressed-up” 
version by bluing most of chain 
and silvering washers and guide 
bars.—Link-Belt Co., 910 South 
Michigan Ave., Chicago, Il. 


RUBBER BELT DRESSING 


SorTrens only surface. Easy to 
apply.—B. F i 
chanical Div., Akron, O. 
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PIPE FLOW METER 
INDICATING, recording and inte- 
— elements are powered 
rom external source, thus do 
not lessen accuracy. Flow 
through pipeline causes float 
carrying soft-iron armature and 
resting on mercury in U-tube to 
be displaced, this being balanced 
electrically by shifting a similar 
armature in recorder, both 
armatures being surrounded by 
inductance coils of a bridge cir- 
cuit carrying a.c. Unhbalance 
deflects boom of a sensitive gal- 
vanometer which directs appli- 
cation of power to shift recorder 
armature until boom returns to 
neutral. Value recorded when 
balance is regained. Movement 
of 0.001 in. in transmitter arma- 
ture, corresponding to 0.01 per 
cent change in rate of flow, will 
be registered. Transmitter may 
be several miles from receiver. 
In illustration: A meter cut-off 
valves, B high-pressure manom- 
eter tube, C transmitter coils, 
D float, H overload check valve, 
F equalizing valve, G low-pres- 











manometer 
tube, H calibrating 


sure 


receiver 
sensitive 
M 


rod, 

coils, ZL 
galvanometer, 
motor, N applied 
a.c., O relay 
adjusting mechan- 
sm. — Cochrane 
baa Philadelphia, 
a. 





DIRECT-TO-FURNACE TYPE 
INDICATOR 


DusT-PROOF and airproof with 
mica glasses fitted in sheet 
metal mounting. Cap covering 
when in place. Aluminum door 
has standard 4x6-in. furnace 
blue glass. Openable to view 
medium fires through clear mica. 
Cast iron baffling fins intercept 
fly ash. Close-up view or peri- 
scopic heads available.—A. LE. 
Powell Smoke Combustion ¢€ 
Furnace Indicator Co., Cedar 
Falls, Ia. 
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WATER-LEVEL DETECTOR 


“DIAMOND” water-level detector 


shows on indicating gage 
whether water or steam is being 
discharged from gage _ cock. 
Particularly useful for high- 
pressure boilers. Applicable to 
existing installations. Bulletin 
846.—Diamond Power Specialty 
Corp., Detroit, Mich. 


DEMAND-METER REGISTER 


CAN be applied to eight differ- 
ent types of G-E watt-hour 
meters. New testing device per- 
mits over-all “accuracy” check 


Goodrich Co., Me- | 





of register in one minute. Fol- 
low-up principle used in reset- 
' ting. Interval indicator shows 


“how much time has elapsed 


and how much remains. en- 
~~ Co., Schenectady, 

















ELECTRIC FLOW METER 


MJL “ELECTRUFLOW” meter has 
ll-in. scale revolving 270 deg., 
white figures on black back- 
ground. Or 12-in. chart with 
4-in. pen are. Ranges 0-10 to 
0-80. Totalizer 5-figure type, 
synchronous-motor operated. 
Manometer for any maximum 
differential pressure between 20 
and 200 in. of water; standard 
unit for pressures to 500 Ib. per 
sq.in. 110-volt current. Bulle- 
tin 28-B1.—-Morey ¢ Jones, Ltd., 
922 S. Hemlock St., Los Angeles, 
Calif. 


VACUUM GAGE 


“TrRu-Vac” will also indicate 
presence of water and_ other 
vapors. Continuous day-by-day 
record may be had by connect- 
ing recording device to it.—Con- 
tinental Electric Co., St. Charles, 





INDUSTRIAL BOILER METER 


Recorps steam flow from boiler, 
air flow for combustion and flue- 
gas temperature on one 12-in. 
chart. Also indicates steam flow 
on porcelain-enameled scale, and 
integrates total steam flow on 
6-digit counter. Flush front or 
surface mounting, steam-flow 
mechanism with interchangeable 
head chambers (to avoid service 
interruption if orifice mvst be 
changed). — Bailey-Meter Co., 
1050 Ivanhoe Rd., Cleveland. 
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CONCENTRATION METERS 
FOR BOILERS 


BoiLer salt concentration re- 
corder consists of two _ units, 
pressure-reducing chamber with 
adjustable-inlet needle valve, 
electrode and indicating ther- 
mometer, and recorder. Portable 
wall, front or flush cases.— 
Esterline-Angus Co., Indian- 
apolis, Ind. 





OPTICAL PYROMETERS 


Pyro incorporates three separate 
direct-reading scales, one, 1,400 
deg. F. to 2,000 deg.; second, 
1,800 to 3,400 deg. (both stand- 
ard calibration), and third, red- 
scale range from 2,200 to 3,600 
deg. F. Bulletin. —Pyrometer In- 
strument Co., 103 iaedausaue _ 
New York, N. 


tr 
| 
| 





HUMIDITY AND 
TEMPERATURE RECORDER 


CHARTS of index-card file type 
giving records over 30 or 10-hr. 
periods. Time lines common to 
all three pens, for ease of com- 
parison. Week’s supply of 
charts, ink and spare pen car- 
ried in same case. Range 0 to 
100 per cent R.H., 0 to 100 deg. 
F. temperature, loads up to 8 


amp. (inrush not above 30 
amp.). Also special low ranges. 
One, two or three pens. Bulle- 


tin K.—Julien P. Friez & Sons, 
Inc., Baltimore St. &€ Central 
Ave., Baltimore, Md. 





TRANSPARENT DRAFT GAGE 


BAKELITE transparent resinoid. 
Tube and oil chambers accu- 
rately reamed in solid casting. 
Range: 0.10 to 1.0 in. draft.— 
on W. Dwyer Mfg. Co., Chicago, 
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AUTOMATIC LIQUID GAGE 


Fig. 1183 now has all working 
parts stainless steel. New rat- 
ing 350 (gas-liquid pressure) at 
450 deg. F. Heavy construc- 
tion, automatic closure of ball 
checks on both valves in event 
of glass breakage. Booklet F- 
586.—Lunkenheimer Co., Cincin- 
nati, Ohio. 


PORTABLE THERMOMETER 


LIGHTWEIGHT is furnished with 
either self-contained or long-dis- 
tance thermometer in 8- or 10- 
in. case. Unit illustrated is 10-in. 
self-contained, Class II instru- 
ment with range of —25 to +125 
deg. F. Companion instrument 
for recording pressures.—Fox- 
boro Co., Foxboro, Mass. 





HOUR COUNTER 


SPECIAL ball-bearing, self-start- 
ing synchronous motor connected 
through cut gears to indicating 
train on face of instrument. 
110-volt, 60-cycle circuits, also 
in other voltages and frequen- 


cies. Bulletin —Weston Electri- 

cal Inst. Corp., Waverly Park, 

Newark, N. Jd. 

INDICATING 
POTENTIOMETER 
PYROMETER 


POINTER of galvanometer swings 
just above temperature dial and 
is brought to balance at same 


hairline index which marks 
measurement on temperature 
scale. 17-in. of scale length 


to in- 
Plain black 


provided by 6-in. dial, 
crease accuracy. 





Galvanometer suitable 
for rough industrial use with 
high accuracy. Double suspen- 
sion type. Universal moisture- 
proof case. Either surface or 
flush mounted. By using select- 
ing switch, indicator can be 
used to give temperature read- 
ings from any number of widely 
scattered thermocouples. Multi- 
ple-point rotary selector switches 
are simple in design, and can 
be furnished for flush or panel 
mountings as illustrated. Four- 
page bulletin No. 192.—Foxzboro 
Co., Foxboro, Mass. 


figures. 






















ELECTRIC FLOW METER 
BODY 


For measuring flow of any 
liquid, vapor or gas creating 
differential pressure across an 
orifice of 1.6 to 16 in. mercury. 
Easy to clean, rugged, simple, 
easy to change range. Seamless 
steel U-tube with union compres- 
sion fittings connects high- and 
low-pressure chambers. Work- 
ing pressures to 2,500 lb. per 
sq.in. Wall or floor mounting. 
—Brown Instrument Co., Phila- 
delphia, Pa. 





RECORDING POTENTIOMETER 
PYROMETER 


New type balancing mechanism 
produces large movement of pen 
or print wheel for small gal- 
vanometer deflection and moves 
printing mechanism quickly 
from one end of scale to other. 
Consists essentially of V-shaped 
cam drive and friction roller. 
Sensing fingers, which detect 
galvanometer deflection, position 
friction roller according to posi- 
tion of galvanometer pointer, V- 
shaped drive cam then engages 
and rotates roller, which in turn 
transmits its straight-line mo- 
tion to slide-wire contact, mov- 
ing it a corresponding distance. 
Pen or print wheel being 


POWE 





mounted 
wire contact, moves with it, thus 


measurement. 








integrally with slide- 


record coincide with 
Record dots 
square in shape, each record dif- 
ferent color.—Foxboro Co., Fox- 
boro, Mass. 


making 


RECORDING REGULATORS 


HaAvE sliding adjustment for bal- 
anced control. Regulator action 
quickly changed from direct to 
reverse. Compensating device 


maintains desired control under 





fluctuating air pressure. Easily 
converted to temperature or 
pressure’ instrument. — Taylor 
Instrument Co’s., Rochester, 
N. Y. 





TWO-COLOR WATER GAGE 


“DIAMOND” bi-color water gage 
and illuminator shows water 
green and steam red by means 
of light behind column.  Util- 
izes difference in indices of re- 
fraction of water and steam. 
Standard single gage has 12-in. 
sight; double gage provides 213- 
in. sight—Diamond Power Spe- 
cialty Corp., Detroit, Mich. 





RECORDING POTENTIOMETER 


PHOTO-ELECTRICALLY balanced, 
light beam being reflected by 
galvanometer upon photocell, re- 
sulting current being amplified 
to close relay. Shutters inter- 
mittently operated in front of 
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photocell detect light-beam de- 
flections, and synchronized elec- 
tric contacts control motion of 
contact carriage. Universal 
mounting, recording from one to 
twelve temperatures, any stand- 
ard chart range (special if re- 
quired) operates on 110 or 220 
volts. Standard ranges 0-500 
to 0-3000 deg. F.—C. J. Taglia- 
bue Mfg. Co., Park &€ Nostrand 
Aves., Brooklyn, N. Y. 


- 





GAS CALORIMETER 


DETERMINES heating value of 
gas in B.t.u. per cu.ft. or in 
calories per cubic meter. Port- 
able and requires about 5 min. 
for first test. Subsequent tests 
in 1 to 2 min. Instrument ar- 
ranged for parallel tests made 
on gas of known heating value. 
Since gas samples are tested un- 
der same conditions, no correc- 
tions necessary. The Hays 
Corp., Michigan City, Ind. 





POTENTIOMETER 
PYROMETER 


EMPLOY galvanometer-electronic 
relay circuit to operate slide- 
wire resistances and recording 
pens. Timing contacts, chart 
and automatic standardizing re- 
lay contacts driven by synchro- 
nous motor. Continuous records, 
up to four.—Bailey Meter Co., 
iw Ivanhoe Rd., Cleveland, 
0. 


ELECTRONIC RELAY 
TELEMETERING SYSTEM 


ELECTRONIC-RELAY operated Gal- 
vatron receiving element records 
as many as four factors on one 
12-in. circular chart. Transmit- 
ting element consists principally 
of variable-resistance unit oper- 
ated by metering device. In 
case of float-operated transmit- 
ter for liquid level, a float moves 


Sending rheostat operated 
by metering device, 


t 





~-= 

' - 
Galvano- | yor 
meter 3 resistances 
——___————4 





A 








Receiving rheostat geared to 
recording pen 


a rheostat. For distances to 10 
mi., accuracy to 1 per cent scale 
reading obtained by using 3-wire 
connection between metering de- 
vice and remote recording appa- 
ratus, with telephone lines or 
equivalent as transmitting me- 
dium. Dry cells will supply 
current necessary for from 6 
mo. to 1 yr. Additional records 
up to 4 can be obtained with 1 
added wire per record. Illus- 
trated is wiring diagram.— 
Bailey Meter Co., 1050 Ivanhoe 
Rd., Cleveland, Ohio. 





RECORDING THERMOMETER 


DURALUMIN case with chrom- 
ium-plated hinges and_hasp. 
May be equipped with over-heat 
protector. Floating coil clamp 
eliminates friction and lost mo- 
tion. Parts standardized and 
interchangeable.— Mason-Neilan 
Regulator Co., 1190 Adams St., 
Boston, Mass. 





INDICATING THERMOMETER 
CONTROLLER 


Every 6 sec., motor-driven con- 
trol table determines position of 
pointer in reference to control 
setting and tilts mercury switch 
if temperature has changed. Ca- 
pacities to 15 amp. at 110 volts 
or 10 amp. at 220 volts. Adapt- 
able to 1-, 2-, or 3-contact con- 
trol or signalling systems. Con- 
trols pressure, liquid level, etc. 
Catalog 6702.—Brown Instru- 
ment Co., Philadelphia, Pa. 
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ELECTRICAL OPERATION 
RECORDER 


THIs instrument draws a spiral 
curve starting at outer edge of 
chart. Telechron cam continu- 
ously resets record-making 
movement to get this result. One 
model has chart-driving clock 
making 1 r.p.hr. and separate 
Telechron motor-driven cam 
making 1 revolution in 8 hr. 
Resulting record is spiral curve 
covering 8 rotations of chart 
and with about 3 in. spacing of 
record line. Recording mechan- 
ism is small electro-magnet en- 
ergized when external circuit is 
closed.—Bristol Co.,, Waterbury, 
Conn, 





PORTABLE GAS ANALYZER 


Harp rubber header and seats, 
new type needle valve with 
swivel joint, white celluloid scale 


7 in. long. Two scale ranges 
21% in 0.2-ml. subdivisions, or 
52.5% in 0.5-ml. subdivisions. 


Metal parts chromium plated. 
Bulletin 20.—Ellison Draft Gage 
Co., 214 West Kinzie St., Chi- 
cago, Ill. 


DIAL AND RECORDING 
THERMOMETERS 


Types 57 and 58 Marsh-Dickson 
dial thermometers read temper- 
atures at point of temperature 
or remotely. Distant reading 
unit has flexible connecting tube 
between. Self-contained unit 
has sensitive bulb fastened di- 
recently to instrument; 5-in. 
dial. Larger sizes on special 
order, in both service and flush- 
mounted cases. No. 59-GF gas- 
filled and No. 59-VT vapor ten- 
sion instrument. GF is suitable 
for applications up to 1,000 deg. 
F. Gas-filled construction pro- 
vides uniform scale. Vapor- 
tension instrument suitable for 


WALL OF GAS | 
PASSAGE 


OPPOSITE 
WALL OF 
GAS PASSAGE 


ae | 


and hot E 
atures where operating range is 
not more than 30 per cent of 


steam water temper- 


total scale range. Increasing 
scale chart, graduations farther 
apart as temperature rises. To 
special order in two- or three- 
pen construction. GF  instru- 
ment can be made with two 
pens, one on temperature, other 
on pressure, where ranges are 
about the same.—Jas. P. Marsh 
Corp., 2073 Southport Ave., Chi- 
cago, Ill 

















COMPENSATING 
PHOTO CELL 


PROJECTING CYLINDER INSTALLED OPPOSITE 
- DETECTING CYLINDER 


DETEC 








TING PHOTO CELL 


DETECTING CYLINDER INSTALLED OPPOSITE 
PROJECTING CYLINDER 


SMOKE RECORDER 


COMPENSATED for variations in 
light source intensity and oper- 
ated by galvatron electronic re- 
lay circuit. Keeps continuous 
record of relative density on 
12-in. chart.—Bailey Meter Co., 
Cleveland, Ohio. 





SQUARE-CASE PRESSURE 
GAGES 


Various types of pressure and 
combination gages now in square 
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cases. Bottom or back con- 
nected. Also with adjustable 
flanges for concealed mounting. 
—United States Gauge Co., 44 
Beaver St., New York, N. ¥, 





RECORDING AND INDI- 
CATING FLOW METERS 


“FoTo-FLo” meter has no mov- 


Principle that of 
common mercury manometer 
actuated by _ differential pro- 
duced by orifice in flow lines. 
Direct-recording. Flow is re- 
corded by light rays on sensi- 
tized paper chart, rays being 
constructed by one side of mer- 
cury column. Calibrated scale 
on opposite side of mercury 
column. — Trimount Instrument 
Co., 382 South La Salle St., Chi- 
cago, Ill. 


ing parts. 


recording receiver, relay and 
rectifier box at receiver, and 
2-wire line connecting units. 
Will record temperature, pres- 
sure, liquid level, or motion 250 
miles from source without dis- 
tortion. System requires a.c. at 
each end. Recording receiver 
uses 12-in. chart as is housed 
in moisture-proof rectangular 
Model 40 M case.—Brisiol Co., 
Waterbury, Conn. 


REMOTE-MEASURING 
DEVICE 


Consists of transmitter and re- 
ceiver electrically connected by 
standard telephone circuit. 
Water level, steam pressure and 
position which actuates trans- 
mitter through suitable linkage 
connected to pressure spring, 
float or Bourdon tube, may be 
measured by this “Telemco” 
system. Power usually not re- 
quired at transmitter, and over 
short distances may be single- 
wire system. Can be installed 
with several transmitters or re- 
ceivers. Automatic voltage reg- 
ulator in receiver holds accu- 
ie within 1%. Supplied for 
indicating pressures from 10 in. 
water to 1,000 lb. per sq.in.— 
Pittsburgh Equitable Meter Co., 
400 N. Lexington St., Pitts- 
burgh, Pa. 


BOILER WATER METER 


INDICATES and _ records’ both 
boiler water level and feedwater 
flow. Is combination of stand- 
ard fluid meter (to indicate, 
record and integrate feedwater 
flow) and 12-in. indicator with 
dial-type for boiler water level. 




















a 





PYROMETER 

“HouLp-HEET’ pyrometer de- 
esigned for incorporation in 
engines, _ etc. Two standard 


ranges, 60-800 deg. F., 60-1,600 
deg. F. Manual cold-end adjust- 
ment. Direct-reading unit with 
total resistance only 10 ohms; 
maximum possible error due to 
external resistance less than 1 
in 150 parts. Bulletin — Russell 
Electric Co., 363 West Huron 
8t., Chicago, Ill. 





TELEMETERING SYSTEM 


OPERATES on chromo-flow sys- 
tem. Consists of transmitter, 
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Indicator mounted directly above 

recording meter on small feed- 

water panel.—Bailey Meter Co., 

ae Ivanhoe Rd., Cleveland, 
0. 


METER LIGHTNING 
PROTECTOR 


INTENDED for use on relatively 
long and exposed secondary cir- 
cuits up to 650 volts on poly- 
phase watthour meters. Essen- 
tially three single-pole protec- 





tors, each made up of Thyrite 
disk and small series gap. Con- 
tained in steel case 54x44x24 in. 
—General Electric Co., Schenec- 
tady, N. Y. 


PORTABLE INSTRUMENTS 


TYPES NPD (d.c.) NPA (a.c.) 
instruments are for standard 
testing. Rugged, reliable, low in 
cost. Accurate to one-third 
of 1% of full-scale value. 
Voltmeters to 750 volts, 
ammeters to 75 amp. (larger 
sizes with shunts). Single 
or double range.—Roller- 
Smith Co., 233 Broadway, 
New York, N. Y. 


Main steam 





SHUNT METER 


TYPE KS is orifice type for small 
lines. Accurate within plus or 
minus 2 per cent from rated ca- 
pacity down to a tenth of that 
rate, also on temporary over- 
loads to 50 per cent above ca- 
pacity. Less accurate as air 
meter or when used as bypass 
type. No limiting maximum 
rate. Sizes 2 to 12 in., with four 
pressure ranges, 0-125, 125-275 
(400 deg. F.) 175-250 (400 Deg. 


MISCELLANEOUS EQUIPMENT 


peisematcnarennt nae ce 


HIGH-POWER BLOWER 


JUMBO portable cleaner has 1- 
hp. GE motor, giving water col- 
umn lift of 46.25 in. Fan diam- 
eter 24 in.—Ideal Commutator 
Dresser Co., Sycamore, Iil. 


+5 sammy onmnen tes mm 








RAWHIDE-FACE HAMMER 


“Basa” hammer has adjustable 
metal head with jaws recessed 


ail 











F.) 250-300 Ib. (750 deg. F.) 
Capacity largest size 39-200 
cu.ft. per min. Bulletin. — 


Builders Iron Foundry, Provt- 
dence, R. I. 


ROLLERGNITA CO 


BET PN 
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FLUID GAGES 


THREE new " 
lines of gages ; 
for measuring © 
liquidlevels . 

and _ various 
pressures. In- : 
no Fluidgage al 
operates on 
hydrosta - 

tic principle, 

three liquids 

being avail- 

able for vari- 

ous scale read- 

ings and heads. ~ 

Inno Recuperator gages il- 
lustrated. Inno _  Resisto- 
gage operates on electrical- 
resistance principle. A num- 
ber of gages may be read at a 
remote point on a single meter. 
—Ess Instrument Co., 30 Church 
St., New York City. 


d 


PRESSURE GOVERNORS 


Typs CR-2922 pressure govern- 
ors maintain a predetermined 
pressure. Adjustments can be 
made on governors between 20 
to 80 per cent of full-scale rat- 
ing. Maximum differential is 60 
per cent and minimum is 2 per 
cent of full-scale rating. Accu- 
racy 1 per cent of full scale.— 
General Electric Co., Schenec- 
tady, N. Y. 








so faces are slightly mushroomed 
at back to hold them in. Raw- 
hide faces replaceable. Metal 
faces also.—Greene, Tweed € 
Co., 109 Duane St., New York. 


AUTOMATIC SPRAY 
CLEANER 


MopeL D “Hypressure Jenny” 
is automatic. Operates on light- 
ing current. Heat generated by 
fuel-oil burner of pressure- 
atomizing type. Ignition by 
electric spark. Designed for one- 
man operation. Rotary solution, 
water and fuel-oil pumps, direct- 
connected to 3-hp. motor. Satu- 
ration selector permits any de- 
gree of vapor saturation. Pres- 
sure adjustable from 50 to 175 
lb. Nozzle control permits con- 
tinuous automatic operation 
without attendance.—Homestead 
Valve Mfg. Co., Coraopolis, Pa. 
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AIR FILTER 


For use in removing oil and 
condensed moisture from com- 
pressed air lines. Expansion 
chamber, centrifugal force and 
baffle, and manufactured stone 
as filter media. — Universal 
Boiler Filter Corp., 4221 Forest 
Park Blvwd., St. Louis, Mo. 





REVERSIBLE RATCHET 
WRENCH 


“FAVORITE” reversible ratchet 
wrench handles and heads have 
been regrouped. Old and new 
handles and heads interchange- 
able. Greater-strength handles, 
heads and  pawls. Straight- 
ahead ratchet movement, with 
instantaneous reverse by turn- 
ing pawl. Opening in head al- 
lows bolt to pass.—Greene, 
Tweed & Co., 109 Duane St., 
New York, N. Y. 


STAR DRILLS 


HIGH-CARBON chisel steel, drop- 
forged, hardened and tempered, 


8-, 12-, 18 and 24-in. lengths in 
diameters from z in, to 1 in, 
by sixteenths, 1l-in. to 1-in. 


diameter by eighths in 12-, 18- 
and 24-in. lengths. —Armstrong 
Bros. Tool Co., 817 N. Francisco 
Ave., Chicago, Ill. 


CHEMICAL PROPORTIONER 
Frrps liquid chemicals into 
liquid lines, in boiler feedwater 


“Gate valves, 


We 3 


valve 


_ Washout line 


6 Globe valve | 


e Air valves ~. 


treatment. Operation is Tank 
M is filled with “red oil,” lighter 
than reagent in Tank N. As 
water flows through line, a pro- 
portionate portion rises into 
— M, displacing red oil into 

N, and forcing reagent 
fre g ed al, We. Haering ¢ Co., 
Inc., 3408 Monroe St., Chicago, 


TANNIN BRICK 


DEARBORN tannin brick is col- 
loidal reagent combining with 
calcium and magnesium to form 
sludge instead of scale. Breaks 
up old scale. Destroys algae 
growth and controls corrosion. 
Briquettes are set in metal bas- 
ket in system, 1 lb. brick per 
1,000 gal. and 1 lb. per 1,000 
gal. or makeup in closed sys- 
tems, 1 lb. per 1,000 gal. in / “is 
tem and 0.1 to 0.5 Ib. per 1,000 
gal. of makeup in open systems. 
2-lb. briquettes, 24 to case.— 
Dearborn Chemical Co., $10 S. 
Michigan Ave., Chicago, Ill. 





LIQUID-GAS MIXER 


COMPLETE mixing of gas and 
liquid, or gas washing, gas cool- 
ing, oxidation, steam desuper- 
heating, etc. can be secured with 
liquid-gas contactor. Any de- 
sired ratio of liquid to gas can 
be maintained.—Blaw-Knoz Co., 
Pittsburgh, Pa. 


WATERPROOFING LIQUID 


STONEHARD STONTITE liquid stops 
leaks of concrete. Not necessary 
to remove hydrostatic pressure, 
for material is used on open 
side of  structure.—Stonehard 
Co., 401 N. Broad St., Philadel- 


phia, Pa. 
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CORROSIVE SOLUTION 
FEEDER 


H-O-H PROPORTIONING principles 
now applied to feeder for hypo- 
chlorite solutions. Hard-rubber 
connections and _rubber-lined 
tanks. A is filled with inert 
chemical fluid lighter than the 
reagent and the main fluid 
throughout (red oil). As main 
fluid flows through line, a pro- 
portionate portion rises into 
compartment B, displacing re- 
agent into line. Machine is re- 
charged by shutting off connec- 
tions from pitot tubes and 
allowing reagent to flow into 
compartment B, forcing red oil 
to return to compartment 4A, 
while main fluid which has risen 
into A is drained and run into 
sewer. Used in purifying water. 
—D. W. Haering € Co., Inc., 
8408 Monroe St., Chicago, Ill. 


ALUMINUM PAINT 
VacUUM process explodes pow- 


der lumps during processing, 
producing an_ easy-spreading 
paint of uniform brilliance. 


Bulletin. —Aluminum Industries, 
Inc., Cincinnati, Ohio. 


RUST PREVENTIVE 


STONHARD RUSTPROOFER comes 
in liquid form and can be either 
brushed or sprayed over new 
or rusted metal surfaces. Stops 
rusting immediately, and forms 
non-porous, moisture-proof, air- 
tight coating. Aluminum powder, 
powdered graphite or dry red 
lead may be mixed with this 
compound and applied to rusted 
metal surfaces for dual effect. 
—Stonhard Co., 401 N. Broad 
St., Philadelphia, Pa. 


PROTECTIVE COATING 


“PLICOTE” is very resistant to 
chemicals. Provides hard, tena- 
cious film also homogeneous and 
flexible. Tasteless, odorless, 
non-toxic. Also withstands sap- 
onification in painting concrete. 
—< ., spat 
burgh, 


WATERPROOFING FOR 
. WALLS 


“STONHARD STONEHIDR” liquid 
for brushing or spraying on 
walls to prevent penetration of 
moisture. Transparent. — Ston- 
hard Co., 401 N. Broad St., 
Philadelphia, Pa. 





PROTECTION FOR METAL 
SURFACES 


S.R.P. METAL-PROTECTIVE coat- 
ings check erosion and corrosion 
of metal surfaces exposed to 
sulphuric acid, strong alkalies, 
salt water, etc. Test panels and 


samples on request.—L. Sonne- 
born Sons, Inc. 88 Lexington 
Ave., New York, N. Y. 


FLOOR REPAIR MATERIAL 


AMOLASTIC, cold mastic com- 
pound, permits concrete mix for 
floor resurfacing to be made 
hard enough to stand heavy 
steel wheels. Will bond to all 
floors.—Floor Treatment Div., 
American Oil ¢€ Disinfectant 
Co., 129 East 26th St., New 
York, N. Y. 


ABRASION-RESISTING 
CAST IRON 


SUPER MANGA nickel-chromium 
alloy for use in units handling 
coke and other abrasive agents. 
Two to twelve times longer life 
than plain chilled iron. Bulle- 
tin No. 87.—Robins Conveying 
Belt Co., 15 Park Row, New 
York, N. Y. 


AUTOMATIC SPRINKLER 


“FIRETOX” units aluminum. 
Melting of fusible plug releases 
gas blanket five times heavier 
than air. Non-poisonous. Her- 
metically sealed.—Firetox Sys- 
tem, Inc., Attleboro, Mass. 

















LOW-HEADROOM CHAIN 
HOIST 


“Ratt HuGGerR” chain hoist has 
75 per cent less headroom than 
a standard hoist with trolley. 
Either plain or geared type. 
Spur-geared hoist mechanism, 
planetary system reduction. 
Screw and disk type; self-actu- 
ating load brake. Load sheaves 
mounted on ball bearings. Steel 
chains. Drop-forged steel load 
hooks. Trolley frame consists 
of outer and inner steel plate, 
parallel with each other, con- 
nected and supported by a steel 
separator block and _ through 
bolts. Wheel bearings Timken 
roller type. Capacities 14 to 10 
tons.—Yale € Towne Mfg. Co., 
Philadelphia Div., Philadelphia, 
Pa. 


FLOOR RESURFACING 
MATERIAL 


“STONHARD RESURFACER” is 
mixed with sand and cement, 
then laid cold 4 in. thick. Mate- 
rial will bond to concrete, wood, 
brick, wood block, asphalt or 
composition floors, and ready for 
traffic 36 hr. after being laid. 








REMOTE CONTROL FOR ARC 
WELDERS 


WiTH this device known as 
“Lincontrol,” operator taps elec- 
trode on work several times and 
voltage is automatically raised. 
Larger number of taps lowers 
voltage. No additional cables 
of other apparatus.—Lincoln 
Electric Co., Coit Rd. & Kirby 
Ave., Cleveland, Ohio. 


BRAZING FLUX 


“HANDY FLux” for brazing 
either ferrous or non-ferrous 
metals. Has lower’ melting 
point, works efficiently over 
wide temperature range, greater 
solvent action on wider variety 
of oxides. 4, 1 and 5-lb. jars, 
in paste ne ¢€ Har- 
-, 82 Fulton St., New York, 
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Will not dust and is resilient.— 
Stonhard Co., 401 N. Broad St., 
Philadelphia, Pa. 





VAPOR SPRAY—CLEANER 


FIrRELEss “Hypressure Jenny” is 
portable and only 20x45x52 in. 
Uses plant steam. Consists of 
water or solution tank with au- 
tomatic float valve, rotary pump 
direct-connected to motor driven 
from light socket. Pressure 50 
to 250 lb.—Homestead Valve 
Mfg. Co., Coraopolis, Pa. 


CIRCULAR SLIDE RULE 


TASCO sLipE rule has etched 
black lines on ickel-silver plate. 
Grease and waterproof. Accu- 
racy 3 of 1%. Weighs 3% oz. 
Disk 23 in. in diameter; length 
of multiplication-division scale 
6.3 in. as against 5 in. on “A” 
scale of regular 10-in. slide rule. 
—Tavelle Sales Co., 25 West 
Broadway, New York, N. Y. 


VACUUM CLEANER 


INDUSTRIAL truck cleaner han- 
dled by one man. 4-stage tur- 
bine exhauster with 3-belt Tex- 
rope drive on 5-hp. motor 
produces 70-in. water gage 
suction and volume of 265 cu.ft. 
per min. Weight 550 lb. car- 
ried on roller-bearing, swivel- 
wheeled carriage. Height 57 in., 





BLOWPIPE HEAD 


MULTI- FLAME Linde - Welding 
head is for use on W-17 or W-22 
Oxweld blowpipes. Tip gives 
three flames, main welding 
flame, and two smaller auxil- 
iary flames to preheat edges of 
V. Savings claimed 25 per 
gent on rod, one-third in weld- 
ing time.—Linde Air Products 
Co., 30 East 42nd St., New York. 





width 21, length 27.—Invincible 
ee Cleaner Mfg. Co., Dover, 
io. 








TUBE-END POLISHER 


For polishing exteriors of boiler 
tubes before rolling in. Rotary, 
pneumatic, heavy-duty unit with 
pilots bearing on tube exterior. 
Entirely automatic. Ends may 
be polished in stacks without 
moving tubes.—Chicago Pneu- 
matic Tool Co., 6 East 44th St., 
New York, N. Y. 


SUCTION HOSE 


WOVEN tubular reinforcement of 
strong cabled cotton cords and 
wire. Smooth lining of speci- 
ally compounded rubber. If 
crushed can be reshaped with 
mallet. Known as ‘Delmar’; 
all sizes to 4 in.—Electric Hose 
é€ Rubber Co., Wilmington, Del. 








GAS-ENGINE DRIVEN 
WELDER 


CLOSE-COUPLED gas-engine driven 
“Shield-Arc” welder is of 300 
amp., 40-volt capacity. Gen- 
erator mounted on engine hous- 
ing with drive lined up on hard- 
ened steel and driven on cush- 
ioned rubber.—Lincoln Electric 
Co., Cleveland, Ohio. 


GENERAL-PURPOSE 
ELECTRODE 


“F'LEETWELD” No. 7 is heavily 
coated’ shielded-are_ electrode. 
High-speed, single-pass use, par- 
ticularly where fit-up is poor. 
Tensile strength 70,000 to 80,- 
000 lb. per sq.in. 14-in. lengths, 
in 50-lb. packages, all common 
diameters. — Lincoln Electric 
Co., Coit Rd. & Kirby Ave., 
Cleveland, Ohio. 


A.C. ARC-WELDER 


PRIMARILY for heavy-current 
automatic welding. Three sizes 
with 1-hr. ratings of 500, 750 
and 1,000 amp. Primaries wound 
for 220, 440, or 550 volts; 60, 
50 or 25 cycles; single phase. 
Attachments for reducing sec- 
ondary open-circuit voltage to 
about 50 per cent of normal 80, 
90 or 100 volts and for obtain- 
ing currents down to 10 per cent 
of 1-hr. rating. Used with Type 
W-23 electrode.—General Elec- 
tric Co., Schenectady, N. Y. 


PREST-O-LITE 





COMBINATION OUTFIT 


PrESsTO-O-LITE 4-in. outfit has. 
four stems and waterproof fab- 
ric carrying case. Stems for 
light, fine, medium and heavy 
soldering. Also outfit for solder- 
ing copper pipe.—Linde Air Prod- 
ucts Co., 30 E. 42nd St., New 
York, N. Y. 





ARC-WELDING SET 


PORTABLE, single-operator sets 
embodying self-stabilization to 
give better performance through- 
out entire welding range with 
any type electrode. Called WD- 
30 line, has no external reactor, 
resistor or separate exciter. 
Self-stabilization makes welding 
are both “peppy” and stable at 
all times. Entire set low-hung 
on 3-wheeled truck so can be 
tipped 22 deg. from vertical 
safely.—General Electric Co..,. 
Schenectady, N. Y. 


COATED ARC-WELDING 
ELECTRODE 


HEAVILY-COATED GE Type W-23: 
is used for high-speed high- 
quality welds in flat position. 
Hither manual or automatic arc- 
welding with either a.c. or d.c. 
(with latter use reversed polar- 
ity). Ultimate tensile strength, 
stress relieved, 65,400 to 66,700 
lb. per sq.in.; unrelieved, 67,400 
to 71,300 lb.—General Electric 
Co., Schenectady, N. Y. 


COATED WELDING 
ELECTRODE 


ELECTRODES for arc-welding 
high-carbon and high-strength 
steels known as “Murex special 
A.” Sound, dense, clean welds. 
Deposit contains some _ nickel 
and had tensile strength of 73,- 
000 lb. per sq.in. Other elec- 
trodes give strengths to 85,000! 
or 100,000 lb. per sq.in. obtained 
by adding nickel or molybdenum 
or both.—Metal ¢€ Thermit 
a 20 Broadway, New York,,. 


PORTABLE STUD WELDER 


WELDING transformer and con-- 
trol in portable steel cabinet, 
primary and secondary cable 
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and stud-welding gun. Used 
for fusing stud-ends into metal 
surfaces for hanging piping, 
conduits, instruments, ete, by 
single- shot welding. Heavy cur- 
rent at low voltage goes from 
transformer secondary to gun 
through hollow, forced-air-cooled 
flexible cables. Transformer 
secondary also air-cooled. 
Unit complete weighs 500 Ib. 
Handles studs from 4 to 5/16 in. 
in diameter and 4 to 24 in. long. 
Timer adjustable from 1/12 to 


5/6 sec., varying with stud 
diameter. For single-phase 
power supplies, 25-60 cycles, 


110-550 volts.—General Electric 
Co., Schenectady, N. Y. 


PORTABLE ACETYLENE 
GENERATOR 


OXWELD Type MP-4-unit has ca- 
pacity of 150 lb. of quarter-size 
carbide. Produces 300 cu.ft. of 
acetylene per hour. Weight 750 
empty, 2,250 Ib. _ fully 
charged. 87 in. high, 42% in. 
diameter. Delivers gas at 13 
Ib. per sq.in. External adiust- 
ment varies range up to 2 lb.— 
Linde Air Products Co., 30 E. 
42nd St., New York, N. Y. 





STATIONARY ACETYLENE 
GENERATOR 


OXWELD Type MP-5 will de- 
liver 1,000 cu.ft. of acetylene 
per hr. at medium pressures. 
Preloaded spring (set at 13 Ib. 
per sq.in. at factory) exerts 
pressure on one side of feed-con- 
trol diaphragm. — Linde Air 
Products Co., 30 East 42nd St., 
New York, ¥. 


400-AMP. WELDER 


400-amp. d.c. welder driven by 
25-hp., 230-volt d.c. motor. Unit 
frame, polarity reversed by 
thumb switch. — Westinghouse 
Electric € Mfg. Co., East Pitts- 
burgh, Pa. 


HIGH-TENSILE ELECTRODE 


“SHIELD-ARC 85” gives welds 
with 85,000 to 100,000 lb. per 
sq.in. tensile strength. Ductil 
15 to 25% in 2 in. In 5/32- and 
3/16-in. sizes.—Lincoln Electric 
Co., Coit Rd. & Kirby Ave., 
Cleveland, Ohio. 


ELECTRODE 


TYPE W-22 general purpose elec- 
trode is of heavily coated or 
shielded-arc __ type, producing 
welds of quality required for 
Class I pressure vessels under 
A.S.M.E. Boiler Code.—General 
Electric Co., Schenectady, N. Y. 
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METAL-SPRAYING GUN 


NEW ‘“‘Metalspray”’ lighter, 
easier to operate, better bal- 
anced. Model 126 sprays all 
metals in 4 in. wire, Model 81 
all metals in 12-gage B & 
wire.—Metal Spray Co., 113 
— St., Los Angeles, 
alif. 





75-AMP WELDER 


SMALL - MOTOR - GENERATOR unit 
for use on thin sheets, plates 
and shapes. Usable or any a.c. 
supply. Uses electrodes as small 
as ys in., permitting work on 


metals down to 24 gage. 25-volt 
are with current range 20 to 100 
amp. Dual control provides in- 
dependent adjustment of open- 
circuit voltage and welding cur- 
rent. Unit 20x16x40 in. high, 
arc-welded steel, with two small 
wheels on base.—Lincoln Elec- 
tric Co., Coit Rd. and Kirby 
Ave., Cleveland, Ohio. 





IMPROVED BLOWPIPE 


NEw type ball-seat needle valve 
now on Oxweld blowpipes, inter- 
changeable with older’ types. 
Hardened stainless steel ball in 
cage at end of valve stem.— 
Linde Air Products gs 30 E. 
42nd St., New York, es 





A.C. WELDER 


“SHIELD-ARC A.C.” takes 2- or 
38-phase a.c. at standard volt- 
ages and frequencies and con- 
verts it into a.c. of lower volt- 
age and at that higher frequency 
most suitable for arc-welding 
with either heavily coated or 
washed electrodes. Portable and 
stationary models in two sizes, 
smaller for continuous welding 
with #%- to fs-in. electrodes, 


larger for electrodes 3 to § in. 
Wired for 220, 440 or 550 volts, 
2- or 3-phase 60 and 60 cycles.— 
Lincoln Electric Co., Coit Rd. 
and Kirby Ave., Cleveland, Ohio. 


HARD-SURFACING 
ELECTRODE 
Deposits made with ‘“Wear- 


weld” a _ shielded-are electrode 
for building up steel surfaces to 
resist shock and abrasion, are 
air-hardening alloy steel. Good 
deposits in very thin layers. 
Two sizes—# and x-in. diam.— 
in 18-in. lengths. 50-lb. steel 
containers. — Lincoln Electric 
Co., Coit Rd. & Kirby Ave., 
Cleveland, O. 





ELECTRIC WELD-STRESS 
RELIEVER 


Witz normalize welded joints 
from 6 to 24 in. diameter, in 
pressure piping. Jointed rings 
of various sizes are provided 
and power is supplied from a spe- 
cial transformer mounted on a 
hand-truck. Speed, cleanliness 
and precise control. — Detroit 
Electric Furnace Co., 825 Eliza- 
beth St., West Detroit, Mich. 


CAST-IRON WELDING 
ELECTRODE 


“RERROWELD” for welding cast 
iron by shielded-are process 
gives weld with greater strength 
and ductility than cast iron. Has 
steel core surrounded by heavy 
flux coating, which protects arc 
from injurious gases. Can be 
used at low heat, thus reducing 
eracking. One size only, 4 in. 
used with approximately 80-amp. 
current.—Lincoln Electric Co., 
Cleveland, Ohio. 
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INDOOR DISCONNECTING 
SWITCHES 


RatTInes as high as 1,200 amp. 
at 5,000 volts and _ silver-to- 
silver contacts. Includes hook- 
throw, double-operated, single- 
and double-blade transfer 
switches with half- or full-ca- 
pacity blades, single-throw tan- 
dem switches with full-capacity 
blades, and group-operated 
switches controlled manually or 
electrically. — General Electric 
Co., Switchgear Div., Philadel- 
phia, Pa. 





CAPACITOR MOTOR 


CAPACITOR-START, single-phase 
motors have built-in capacitor 
and automatic cut-out switch. 
Capacitor of coil-wound type 
without sharp turns, placed so 
that air circulates constantly 
between it and motor. Cut-out 
switch unaffected by voltage or 
starting-load variations. Sizes 
4 to 3 hp. in either horizontal 
or vertical types. Bulletin 514. 
= Allis Co., Milwaukee, 
is. 
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POLE-LINE OIL CIRCUIT 
BREAKER 


Type P-50 moderate-capacity 
full automatic or non-automatic, 
manually or electrically oper- 
ated for 200 and 400 amp., for 
2-, 3-, and 4-pole single throw, 
and full-automatic or non-auto- 
matic manually operated 2- and 
3-pole double-throw (with or 
without interlocks). — Condit 
Electrical Mfg. Corp., Hyde Park 
Station, Boston, Mass. 


TESTING AMMETERS 


“TONG-TEST” ammeters now 
available for readings to 800 
amp., 400 for both a.c. and d.c. 
Readings without interrupting 


circuit.—Columbia Electric Mfg. 


Co., 4319 Hamilton Ave., Cleve- - 


land, Ohio. 
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RAPID-REVERSING MOTOR 


SQUIRREL-CAGE motor, capable 
of as many as 100 reversals per 
min. continuously without over- 
heating. Light-weight rotor 
construction, efficient vetilation, 
high-torque characteristics, and 
shock-resisting cast-iron frame. 
No auxiliary ventilation needed 
in sizes up to 5 hp. Full line. 
Bulletin.—Louis Allis Co., Mil- 
waukee, Wis. 


ARC ARRESTER 


THIs unit, for mounting on base 
of contactor or line starter, in- 
cludes a small capacitor and 
resistor connected across poles 
on load side of contacting de- 
vice, Speeds a.c. are extinction 
without introducing mechanical 
devices.—Westinghouse Electric 
é Mfg. Co., East Pittsburgh, Pa. 
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VARIABLE-SPEED MOTORS 


VARIABLE motor now has Syn- 
chrogear within self-contained 
housing to provide operator with 
infinitely variable speed range. 
Squirrel-cage, asbestos-protected 
motor integral with speed 
changer utilizing varying effec- 
tive diameter of driving disks. 
Bulletin —U. 8S. Electrical Mfg. 
Co., 1501 South Western Ave., 
Chicago, Ill. or 202 East Slau- 


ser-start motors obtainable in 
round rubber-insulated or stand- 
ard cans with or without insu- 
lating jackets, any desired ter- 
minals. Hermetically sealed.— 
Aerovox Corp., 70 Washington 
St., Brooklyn, N. Y. 





D.C. MOTOR 


FAN - COOLED, 
motors. Illustrated is a 
motor running at 8:06 
Quick and easy inspection of 
commutator and brushes by 
three screw caps.—Louis Allis 
Co., Milwaukee, Wis. 


explosion - proof 
25-hp. 
r.p.m. 





from exterior atmosphere. Outer 
surfaces treated to prevent cor- 
rosion. Cooling by internal recir- 
culation. — Electric Machinery 
Mfg. Co., Minneapolis, Minn. 
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DISK-TYPE ELECTRIC 
BRAKE 


Compact, smooth-acting, for 
mounting on many types of 
motors. Suitable where no more 
than 50 lb.-ft. of braking torque 
continuously or 75 intermittently. 
Brake also available individu- 
ally. Construction Similar to 
multiple-disk clutch. Torque and 
lining wear adjustments.—Gen- 
tg A Electric Co., Schenectady, 





GENERATOR VOLTAGE 
REGULATOR 


PR REGULATOR accomodates two 
sets of contacts, one to operate 
motor-operated rheostat under 
minor voltage fluctuations, other 


son Ave., Los Angeles, Calif. 


FIRE-RESISTING CABLE 


PYRANOL-TREATED paper - insu- 
lated cable now for 600 volts 
and low-voltage network cables. 
Higher voltages later. Volatil- 
izes at arc temperatures, but 
produces no inflammable gases 
and acts as fire extinguisher on 
paper.—General Electric Co., 
Schenectady, N. Y 
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CAPACITOR MOTORS 


For all Class I, Group D hazard- 
ous locations, these single- 
phase, explosion-proof, self- 
contained capacitor motors can 
be connected to either 110 or 
220 volts. Non-ventilated, 4 to 
1 hp.; inclosed, fan-cooled, 1% 
to 3 hp.—Louis Allis Co., Mil- 
waukee, Wis. 


FLANGED-HEAD MOTORS 


For use where space limitations 
eliminate motor seat. Flange 
integral part of motor head.— 
Sales Service Dept., Louis Allis 
Co., Milwaukee, Wis. 










INDUCTION MOTOR 


Has protective device built into 
windings. Sizes from to 30 
hp., for either 2- or 3-phase and 
standard commercial cycles and 
voltages.—Lincoln Electric Co., 
Coit Rd. and Kirby Ave., Cleve- 
land, Ohio. 


HIGH-SPEED MOTOR 
OPERATOR 


UC-30 HIGH-SPEED motor opera- 
tor consists of a universal motor 
directly connected through trip- 
free mechanism to oil circuit 
breaker. Closure in eight cycles. 
,»Motor suitable for operation on 
110 or 220 volts, a.c., 25 or 60 
cycles, and 48, 125 and 250 volts, 
d.c. Especially suitable for au- 









tomatic throwover and auto- 
matic reclosing service.—Condit 
Electrical Mfg. Corp., Boston, 
Mass. 
ENCLOSED FAN-COOLED 
MOTORS INCLOSED SYNCHRONOUS 
THESE d.c. motors are available MOTOR 


4% to 200 hp. Dual ventilation 
systems used, with watertight 
conduit boxes and labyrinth 
seals at cartridge-type bearing 
housings.—General Electric Co., 
Schenectady, N. Y. 


For USE where corrosive atmos- 
pheres prevail, or where motors 
are subject to salt water or 
other sprays, this motor is sealed 





SQUIRREL-CAGE MOTORS 


“SEAL-CLAD” motors have open- 
type construction. Hard, smooth, 
Bakelite shields over stator 
coils. Ratings up to 25 hp., 
1,800 r.p.m. Cast-steel frames, 
sleeve or anti-friction bearings. 
—Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 


ARBOR MOTOR 


Sizes 2-10 hp. Especially adapt- 
able where mounting space is 
limited. Self-ventilated type. 
Bulletin.—Louis Allis Co., Mil- 
waukee, Wis. 
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SMALL ELECTRIC BRAKES 


THESE small a.c. and d.c. sole- 
noid-operated brakes available 
in three sizes with torque rat- 


functioning under major volt- 
age fluctuations to actuate con- 
tactors which short-circuit theo- 
stat resistance. For either a.c. 
or d.c. equipment without modi- 
fying element. When used on 
a.c. systems of standard 3-phase 


type, regulator functions to 
maintain an average voltage on 
three phases. — Westinghouse 


Electric ¢ Mfg. Co., East Pitts- 
burgh, Pa. 





AUTOMATIC MOTOR 
STARTER 


MEETS Underwriters’ 


require- 
ments and prevents accidental 


starting. Red stop button ex- 
tends around and beyond green 
start button. Furnished in three 
types. XLA starter for 3 and 5 
hp., 110, volts; also 3, 5, 74 and 
10-hp. at higher voltages. XLB 
starter for 74 and 10 hp. at 110 
volts; 15, 20, 25 and 30 hp. at 
220 volts; 15, 20 and 25 hp. 
at 440 volts, and 15 and 20 
hp. at 550. XLBB for 30-hp., 
440 volts, and 25 and 30 hp., 550 
volts. — Lincoln Electric Co., 
Coit Road & Kirby Ave., Cleve- 
land, Ohio. 


ELECTRIC TAPE 


GOODRICH mending and electric 

tape is 90 per cent pure rubber; 

single thickness has tested to 

8,000 volts. Tested and listed 

by Underwriters’ Laboratories. 

ne F. Goodrich Co., Akron, 
40. 








CONDENSER FOR 
CONDENSER-START 
MOTORS 


WIDvE variety of electrolytic and 
oil-filled condensers for conden- 
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ings ranging from 3 lb. ft. to 
75 lb. ft. in accordance with 
NEMA standards. Brake wheel 
is relatively large. A.C. and 
d.c. brakes interchangeable. 
Bulletin No. 511.—Cutler-Ham- 
mer, Inc., Milwaukee, Wis. 
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OIL CIRCUIT BREAKER 


TyPeE ED-20 built in sizes for 
600 amp. at 15,000 volts, 1,200 
amp. at 7,500 volts, and 2,000 
amp. at 5,000 volts with inter- 
rupting capacity of 50,000 kva. 
All poles in one tank, high- 
speed inclosed mechanism. 
Standard or reverse’ frame 
mounting. — Condit Electrical 
Mfg. Corp., Boston, Mass. 


OIL CIRCUIT RECLOSER 


Typp FP-19 for circuits from 
2,200 volts to 7,500 volts and 
50 amp. continuous loads. Only 
two connections to distribution 
circuit, no control power neces- 
sary. Device opens promptly on 
short circuit, then closes auto- 
matically after several seconds. 
Will go through this cycle three 
times. If short is not cleared 
then device will lock itself open. 
—General Electric Co., Schenec- 
tady, N. Y. 





OIL CIRCUIT BREAKER 


Type E-47 medium-capacity 
switchboard type oil circuit 
breaker for 600 amp. at 7,500 





volts or 800 amp. at 2,500 volts 
in 2-, 3- and 4-pole units. Inter- 
rupting capacity rating 25,000 
kva. Manually, solenoid or uni- 
versal motor operated. MHigh- 
speed breaker of enclosed-mech- 
anism type.—Condit Electrical 
Mfg. Co., Hyde Park Station, 
Boston, Mass. 
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OIL-BLAST BREAKERS 


Typr FKO-127 line of outdoor, 
oil-blast, trip-free circuit break- 
ers for station and distribution 
service. Rectangular-tank type, 
operated manually or electri- 
cally. Either pole or frame- 
work mounting. Automatic 
reclosing equipment can be fur- 
nished as _ self-contained unit, 
shipped assembled. Breakers 
rated 400 and 600 amp., at 7,500 
volts, and have interrupting rat- 
ing of 50,000 kva. Ratings in 
accordance with N.E.M.A. stand- 
ards recently adopted.—General 
Electric Co., Schenectady, N. Y. 





BREAKER 
TyPs H 


“Sentinel,” 
double-pole. 
metal and auxiliary heater and 
proper proportioning of parts 


single- or 
Combination bi- 


gives self-protection. Nineteen 
thermal element ratings from 
1.4 to 14.2 amp. for motors of 
1.1 to 12.9 amp.—Westinghouse 
Electric 4 Mfg. Co., Hast Pitts- 
burgh, Pa. 


OIL CIRCUIT BREAKER 


Typsp FK44B-Y1 oil-blast cir- 
cuit breaker is recommended 
for starting and jogging service 
or for severe-duty applications. 
Ratings are 15,000 volts at 
either 600 to 1,200 amp., 1-sec. 
short-time inrush rating of 60,- 
000 amp., 5-sec., short-time rush 
rating of 50,000 amp., and an 
interrupting rating of 100,000 
kva.— General Electric Co., 
Schenectady, N. Y. 


OIL CIRCUIT BREAKERS 
FHKO-339 Linge of outdoor oil- 


blast circuit breakers now in- 
cludes voltage ratings over 34.5 
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kv. Operating mechanism frame 
now welded to breaker dome 
46-kv. breakers have L-type 
heavy-oil-filled bushings. Higher 
voltage breakers have F-type 
bushings. On 69-kv. unit, new 
weighs 690 lb. less than old, 
with 30 ft. less welding and 17 
ft. less gasketing.—General Elec- 
tric Co., Schenectady, N. Y 





INDUSTRIAL TYPE OIL 
CIRCUIT BREAKER 


E-10 MANUALLY indoor oil cir- 
cuit breaker can be supplied full 
automatic or  non-automatic, 
8-pole, single-throw for 300 
amp., or less, at 2,500 volts, with 
interrupting capacity of rating 
of 10,000 kva. Feature is im- 
proved copper contact structure. 
With this type of contact it is 
suitable for either general pur- 
pose or motor starting. Also 
has provision for three series or 
current transformer trip coils 
and an undervoltage attachment, 
all with or without delayed ac- 
tion.—Condit Jlectrical Mfg. 
Corp., Hyde Park Station, Bos- 
ton, Mass. 


OPEN FUSE CUTOUTS 


WITH drop-out fuse-holders, so 
that suitable ratings may be 
chosen for all distribution cir- 
cuits up to 15,000 volts. Three 
units, all fusible from 1 to 100 
amp., are rated at 5,000, 7,500/ 
12,500Y and 15,000 volts, with 
interrupting capacity of 1,200 
amp.(R.M.S.) Two other units, 
previously announced, can be 
fused from 1 to 60 amp. at 7,- 
500/12,500Y and 15,000 volts, 
with an interrupting capacity of 
1,200 amp.(R.M.S.) General 
Electric Co., Schenectady, N. Y. 


VACUUM CONTACT RELAY 


Type HBA will close and inter- 
rupt a 5%-amp., 250-volt d.-c. 
circuit ten million times with- 
out maintenance. Equipment is 
inclosed in steel container, and 
has single-pole, double-throw 
contacts in heavy-walled evacu- 
ated glass tube. Ratings are 
15 amp. continuous, 10 amp. in- 
terrupting at 115 and 230 volts, 
60 cycle and 125 and 250 volts 
d.c.—General Electric Co., Sche- 
nectady, N. Y. 


OIL-IMMERSED MAGNETIC 
SWITCH 


DESIGNATED aS CR7006, this oil- 
immersed magnetic switch for 
use in corrosive atmospheres 
where Class I, Group D control 








is not required is designed for 
controlling motors that can be 
started at full voltage. Con- 
sists of standard magnetic 
Switch with special coils and 
contact tips for operation under 
oil. Three sizes for various 
ratings from 3 hp. at 110 volts 
to 50 hp. at 440 and 600 volts. 
—General Electric Co., Schenec- 
tady, N. Y. 
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CABLE-TYPE FUSE LINKS 


For distribution fuse cutouts 
operating on expulsion principle 
at 15,000 volts or less. To re- 
lieve fusible element of tensile 
stress, when link is used in indi- 
cating or drop-out cutout, strain 
wire of Monel metal is used in 
parallel with fusible element. 
Coordinating charts available. 
Bulletin. GEA-1816A.—General 
Electric Co., Schenectady, N. Y. 
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SUPERSENSITIVE RELAY 


Mopet 705 makes contact on 
three micro-amperes or one mil- 
livolt and contacts are capable 
of handling five watts at 110 
volts, non-inductive load.—Wes- 
ton Hlectrical Instrument Corp., 
Newark, N. J. 





SOLENOID CONTROL RELAY 


Types Hg-15 is for use in cop- 
per-oxide rectifiers. Coil op- 
erates on d.c. side or rectifier 
and contacts on a.c. side. Will 
successfully make and break 
currents up to 50 amp. at 220 
volts. Weighs 2% lb.—General 
Electric Co., Schenectady, N. Y. 


SUPERSENSITIVE RELAY 


For use with low-current de- 
vices. Operating current 6.0 
milliamp. at 6 volts doc, or 
0.0411 and a contact rating of 
1,100 watts, give this supersen- 
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Sitive relay high relaying ratio 
of 24,000:1. Overall dimensions 
38x34x13 in. Coil rating 875 
ohms, 6.9 milliamp., and 6 volts. 
Contact rating, 10 amp. at 110 


volts, or 5 amp. at 220 volts, 
a.c. In normally open, normally 
closed, or single pole, double- 
throw models.—American In- 


strument Co., Inc., 774-776 Gir- 
iy St., N. W., Washington, 


SYNCHRONIZING RELAY 


AUTOMATIC compensation for 
errors due to source voltage dif- 
ference and control-voltage vari- 
ations. Positive and quick-act- 
ing. May be used for either 





machine synchronizing or line 
synchronizing, in either auto- 
matic or manual stations. Case 
54x16 in. universal type, with 
auxiliary box 94x17 in. behind 
panel on relay studs. One cable 
for connections.—General Elec- 
tric Co.. Switchgear Division, 
Philadelphia, Pa. 





SMALL SUPERVISORY 
CONTROL 


POLARICODE JR. low-cost control 
is suitable for industrial plants 
and combines raise-lower con- 
trol with simultaneous _ tele- 
metering indication of position 
for distant control of valves, 
rheostats, tap changers, etc. Op- 
erates minimum of five appara- 
tus units. Cabinet 14 in. wide, 
21 in. deep, 20 in. high.—West- 
inghouse Electric € Mfg. Co., 
East Pittsburgh, Pa. 





PHOTO-ELECTRIC RELAY 


HEAVY-DUTY contactor in “LE” 
relay interrupts 20-amp., 115- 
volt, a.c. non-inductive load or 
3-amp., 115-volt d.c. Operating 
speed ranges from 200 to 600 
objects per min. Telephone re- 
lays eliminated.— Westinghouse 
Electric & Mfg. Co., E. Pitts- 
burgh, Pa. 
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PUSH-BUTTON STATIONS 


Type 9000M (at left) oil-im- 
mersed push-button stations for 
use in corrosive or damp atmos- 
pheres. Switch assembly mounted 
on cover. Type 9000V (right) 
is heavy-duty weather-proof 
control station. Quick accessi- 
bility to stop button, with start 
button in protected place. 
Single-, 2-, or 3-button types 
and variety of contact arrange- 
ments.—Monitor Controller Co., 
75 West St., New York, N. Y. 
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STATION-TYPE LIGHTNING 
ARRESTERS 
Form D THyYRITE station-type 


lightning  arresters. Impulse 
breakdown voltage of 11.5-kv. 


unit is about 40-kv. crest. Ap- 
plying A.I.E.E. standard surge 
current (1,500 amp.), impulse 


voltage across arrester unit is 
limited to only 36-kv. crest, an 
improvement of 30 per cent over 
previous designs. Standard 
11.5-kv. arrester units inter- 
changeable in arresters of all 
voltage ratings. Series gap 
hermetically sealed, metal caps 
being bottle-cap-crimped over 
ends of porcelain container, with 
gaskets permanently locked in 
position.—General Electric Co., 
Schenectady, N. Y. 


TAPE AND SPLICING 
COMPOUND 


“GoLp SEAL” includes commer- 
cial grades as well as special. 
1-, 2-, 4- and 8-oz. rolls. Fric- 
tion tape strong, “tacky,” free 
from pinholes, non-ravelling, 
high insulating qualities. Splic- 
ing compound is high-grade rub- 
ber which fuses immediately.— 
Jenkins Bros. Rubber Div., 510 
Main St., Bridgeport, Conn. 





HIGH-SPEED LOWERING 
RELAY FOR CRANES 


HIGH-SPEED lowering relay for 
crane hoists increases lowering 
speed without reducing safety 
factor or minimizing control ac- 
curacy. Controlled by weight. 
When load is heavier than one- 
third capacity, relay auto- 
matically prevents speed _ in- 
crease. Can be applied fo 
any d.c. motor-operated crane 
equipped with series motors and 
dynamic lowering control. 
Available for hoist motors from 
110 to 550 volts.—Harnischfeger 
Corp., 4497 W. National Ave., 
Milwaukee, Wis. 





A.C. MANUAL REGULATOR 


For any a.c. circuit where volt- 
age must be manipulated; re- 
places rheostats, resistances, re- 
actances' transformers. Uses 
Kathetron tube—a hot-cathode 
rectifier with control grid out- 
side the bulb. It acts as an in- 
stantaneously operating switch 
which can be kept closed for a 
varying time depending upon 
voltage applied to insulating 
band around it. Almost any rat- 
ing desired.—Roller-Smith Co., 
233 Broadway, New York, N. Y. 


CELLOPHANE INSULATION 


“CELLOPHANE” - covered magnet 
wire, and ‘‘Duprene” - covered 
ignition cable. Former, named 
Celenamel, is produced by wrap- 
ping ‘‘Cellophane” over adhesive 
covered magnet wire, then lac- 





quering and baking. Increased 
dielectric strength and about 
Same space factor as silk en- 
ameled wire and much less than 
cotton-covered wires. Ignition 
cable, called Belden 7799, has 
special orange rubber compound 
core and thin jacket of ‘Du- 
prene,” a_ rubber _— substitute 
which resists high heats, hot 
oil, and decomposing effects of 
corona.—Belden Mfg. Co., 4647 
a Van Buren St., Chicago, 
Til. 





SWITCHBOARD 
INSTRUMENTS 


TYPE K complete line of small 
indicating meters in rectangular 
cases for a.c. or d.c. Primarily 
for power. station minature 
switchboards and _ supervisory 
control. Movements same as in 
large instruments, but case is 
only 4 x 4% in. Dials illumin- 
ated by concealed minature 
lamps. Mechanism on molded 
composition sub-base, snap-on 
front avoids  screw-heads. 
Westinghouse Elec. € Mfg. Co., 
E. Pittsburgh, Pa. 


INSULATING MATERIAL 


LAYTEX dielectric is solidified on 
conductors before they come into 
contact with any mechanical 
support, thus centering conduc- 


tor accurately and giving uni- 
form thickness of dielectric. 
Tensile strength of dielectric 5,- 
000 lb. per sq.in., elongation at 
rupture 750 per cent, set in 2- 
in. gage length 0.25 in. (tests 
of 65 to 90 deg. F.) Electrical 
properties: dielectric strength 
800 volts per mil, insulation re- 
sistance constant 54,000, rela- 
tive capacity 2.5 (air as unity). 
These properties permit thinner 
dielectric wall, making finished 
conductor lighter in weight and 
smaller.—United States Rubber 
Products, Inc... P.O. Box 12, Sta- 
tion G, New York, N. Y. 


LOW-VOLTAGE CABLE 
TERMINALS 


“STANDARD” line of low-voltage 
solid-filled cable terminals suit- 
able for use on single-conductor 
insulated cables rated at 34.5 
kv. or less. Terminals for use 
on paper or varnished-cloth in- 
sulated lead-covered power 
cables of all conductor sizes 
2,500,000 cire.mills and smaller. 
—General Electric Co., Schenec- 
tady, N. Y. 





HEAVY-DUTY CIRCUIT 
BREAKER 


TYPE HD air breakers rated 5 
to 10,000 amp., 750 volts 
a.c., 600 volts d.c. live or dead 
front, steel enclosed. Will carry 
rated current continuously with 
temperature rise not over 20 
deg. C. on contacts. Will open 
circuit at highest speed so far 
possible with air-type breaker. 
Interrupting capacity 120,000 
amp. with current 5,000 amp. or 
greater.—Roller-Smith Co., 233 
Broadway, New York, N. Y. 





OPEN FUSE CUTOUT 


INCORPORATES drop-out feature. 
Two voltage ratings, 7,500/- 
12,500Y and 15,000 volts. Both 
can be used from one to 60 amp. 
and have 1,200 amp. interrupt- 
ing capacity.—General Electric 
Co., Schenectady, N. Y 


INDICATOR FOR FUSES 


PORCELAIN plug and cartridge 
cutouts with neon lamp indica- 
tors. When a fuse blows, neon 
lamp glows, quickly identifying 
blown fuse.—L. S. Brach Mfg., 
80 Duryea St., Newark, N. J. 
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SURGE-CREST AMMETER 


For use with magnetic-link 
method of measuring magnitude 
and polarity of lightning surge 
currents. Ammeter measures 
degree of magnetization of links 
after current passes, and is com- 
bination of a milliammeter by 
which current through combina- 
tion is read, other a milliam- 
meter without a magnet, so con- 
structed that magnetized link 
becomes magnet of instrument. 
—General Electric Co., Schenec- 
tady, N. Y. 





INDICATING LAMP 


CAN BE used for signal-light in- 
dication or in combination with 
control switches. Indicating re- 
sistor of vitreous-enamel type, 
receptacle and escutcheon of in- 
sulating material. 24-volt lamp 
and color. cap. Illustration 
shows old and new style with 
new type above.—General Elec- 
tric Co., Schenectady, N. Y. 





PORTABLE CURRENT 
TRANSFORMER 


For use with indicating and 
recording instruments. Each 
transformer has nine primary 
current ranges of 10, 12%, 25, 50, 
100, 160, 200, 400 and 800-amp. 
capacity. Secondary capacity, 5 
amp. Volt-ampere rating is 25, 
and transformers are compen- 
sated for a load of 15 volt-amp. 
Insulated for use on voltages up 
to 2,500. Provided with built- 
in, secondary  short-circuiting 
switch. — Esterline-Angus Co., 
Indianapolis, Ind. 


ELECTRICAL METALLIC 
TUBING 


INNER surface covered with 
small round knobs. These re- 
duce surface friction 30 per 
cent. No threading in installa- 
tion; cutting and bending easy. 
Called ‘“‘Electrunite Steel-tubes ;”’ 
bulletin.—Electrical Div., Steel 
and Tubes, Inc., 224 Hast 131st 
St., Cleveland, Ohio. 


5-SPEED PUSHBUTTON 
HOIST CONTROL 


First speed is “creeping,’’ others 
progressively to full speed can 
be felt as distinct points as 
single button is depressed. When 
button is released gradually, 
same series is gone through in 
reverse order. On heavy loads, 








fewer speeds are available. Load | 


can be “jogged’’ between two 
points where lower point will 
not keep load lifting and upper 
is too fast. 
3 hp., Class A, 74 hp.—Shepard 
Niles Crane € Hoist Corp., 588 
ee Ave., Montour Falls, 





SEPARATORS FOR STORAGE 
BATTERIES 


EXIDE-IRONCLAD Batteries now 
have separators of Exide Mipor 
(Reg. U. S. Pat. Off.) a form of 
vulcanized rubber in sheets, per- 
meated with countless micro- 
scopic passages permitting free 
diffusion of electrolyte. Even 
minute solid particles of active 
material cannot pass. through. 
These separators are not af- 
fected by electrolyte, are im- 
mune to heat developed in a 
battery. Withstand vibration. 
Electric Storage 
Allegheny Ave. € 
Philadelphia, Pa. 
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TEST PLIERS 


COMBINATION tool extracts fuses 
(up to 200 amp.) tests open cir- 
cuits (70- to 250-volt) blown 
fuses, base receptacles, grounded 
fixtures, etc. Bakelite and fiber. 
Testing device is carbon lamp 
in series with 1,600-ohm resist- 
ance. Moisture or high-resist- 
ance leak in panel will not light 
lamp.—Star Fuse Co., Inc., 168 
Centre St., New York, N. Y. 


Plates inset in rubber, 
no metallic connection, 






Copper 
plerked steel’ 


SOUND-ISOLATING BOLT 


“SOUND-STOPPER” comprises two 
elements, anchor and double 
stud with sound-isolating insert. 
Anchor is similar to expansion 
bolt of permanent type. Double- 
stud unit comprises two studs 
in plates joined by vulcanized 
rubber ecvlinder. no metallic con- 
tact between stud ends. Ma- 
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Two sizes: Class l, ° 






y —Ideal 






chine is set on insulating board 
around sound-stopper unit and 
bolted to top half. This puts 
sound-stopper in tension and 
provides sound-isolating mount- 
ing. Variety of sizes —Walter 
J. Ottinger, 1893 East 55th St., 
Cleveland, Ohio. 





SELF-SUPPORTING PANELS 
FOR SMALL CIRCUIT 
BREAKERS 


SUITABLE for use on ungrounded 
systems up to 2,500 volts. Oil 
circuit breaker interrupting rat- 
ings are 20,000 to 50,000 kva. 
Requires no assembly of ap- 
paratus or adjustment of breaker 
or mechanism. Consists of iso- 
lated flanged steel panel, to 
which supporting feed,have been 
welded. In addition to breaker 
and operating lever, accessory 
apparatus, such as_ current 
transformers, relays, etc. can be 
mounted.—General Electric Co., 
Schenectady, N. Y. 





FUSE PULLERS & TEST LICHT 


COMBINATION tool. Test pins 
mounted on handle ends. Test 
light inclosed in handle. Rein- 
forced Bakelite, for handling 
fuses from 30 to 100-amp. and 
for testing circuits of 110 to 
500 volts. Overall length, 7 in. 
Commutator Dresser 
Co., Sycamore, Ill. 


COIL WINDER 


“IDEAL” coil winder can be used 


for making motor, armature, 
field, transformer and_ other 
types of coils with diamond, 


round, square or rectangular 
cores. No wearing parts, and 
form tubes may be removed in- 
stantly from finished coils. Face 


plate is of welded steel, which 
can be fitted to any lathe head 
easily. Diamond coils made in 
series of any number up to 
eight.—Ideal Commutator Dres- 
ser Co., Sycamore, Ill. 


TRIP-FARE SOLENOID 
MECHANISM 


TYPE MS-5 has potential 
coil for remote tripping, also 
provision for three instantane- 
ous or time overcurrent trip 
coils. Current trip coils, when 
energized release mechanism by 
direct-acting trip mechanism to 
open breaker. Emergency ma- 
nual operation by removable 
lever.— General Electric Co., 
Schenectady, N. Y. 


trip 


RECTANGULAR 
SWITCHBOARD 
INSTRUMENTS 


SCALE can be read at an angle 
without error of parallax. Anti- 
glare glass, magnetic damping, 
high torque, responsiveness, per- 
manently constant, characteris- 
tics and three styles of cases. 
Types AD-6 and DD-6 include 
a.c. voltmeters, ammeters, watt- 
meters, P.F. meters and fre- 
quency meters, and d.c. amme- 
ters and voltmeters. Also special 
instruments, surface (6x53 in.) 
and flush (7x64 in.) types and 
3-element types 12x54 in.—Gen- 
~~ Electric Co., Schenectady, 


SPLASH-PROOF INDUCTION 
MOTOR 


SPLASH, weather- and drip-proof 
and 


special cast frame end 





brackets and cast conduit box. 
Baffle plate cast integral with 
inner side of motor bracket. Ball 
or sealed sleeve bearings. Squir- 
rel-cage and wound-rotor types. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 





INCLOSED INDICATING AND 
DROP-OUT FUSE CUTOUT 


PORCELAIN-INCLOSED. Door bot- 
tom protrudes only 13-in. when 
fuse link is blown, thus pro- 
tects live contacts and mechan- 
ism from weather. Rated at 5,000 
volts, 60 amp., with interrupt- 
ing capacity of 1,500 amp. 
(R.M.S.) easily convertible from 
indicating action to drop-out ac- 
tion by lifting out small wire 
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yoke. Designated Catalog No. 

9F6Al1. Bulletin GEA-1993.— 

General Electric Co., Schenec- 

tady, N. Y. 

PLUNGER-TYPE RELAY 
COMPOUND 


COMPOUND can be used for new 
relays or in place of leather 
bellows in older units. Gives 
greater reliability and longer 
life and requires no oiling or 
dressing.—General Electric Co., 
Schenectady, N. Y. 


VOLTAGE “FUSES” 


“TATTELITES” are neon discharge 
tubes with breakdown potentials 
of 100, 250, 500, 1,000 and 2,000 
volts which will protect equip- 
ment against excessive voltages 
just as regular fuses protect 
against excessive currents. They 
operate by shunting out over- 





Pages 9 and 10 of Cata- 
N 6.—Littlefuse Labora- 


1772 
cago, Ill. 


GUIDE-RAIL LUBRICATION 
OF IMPULSE TYPE 


Uses oil pumped to auxiliary 
reservoir from which it flows to 
rail under close regulation P is 
inertia-type pump operated by 
weight W, supported on spring 
S. Any sudden car movement, 
such as start or stop, causes 
weight to move up and down 
and operate pump: oil is deliv- 
ered through pipe B, into groove 
G, leading to three chambers oO, 
one for each wearing surface of 
guide shoe. Wire conductors C 
carry oil in drops to a groove 
adjacent to rail R around top 
of guide shoe D. Oil flow reg- 
ulated by A.—A. B. See Eleva- 
tor Co., ine. Me 3 Fourth Ave., 
New York, ea 


See 


Wilson Ave., Chi- 
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ALL-METAL VACUUM 
SWITCH 


MapvE almost entirely of steel 
and designed to take advantage 
of absence of an arc when 
breaking a circuit in high 
vacuum, these vacuum switches 
are only 3 in. in diameter and 
14 in. long. Operated by a frac- 
tion of an ounce pressure, unit 
can interrupt as much as 5 hp. 
as fast as 30 times per sec. Des- 
ignated as Type Fa-6 and rated 
at amp., 250 volts d.c. or 
440 volts a.c. or 5 amp. at 500 
volts d.c.—General Electric Co., 
Schenectady, N. Y. 


WEATHERPROOF OUTLET 


THIs outlet has flush plate with 
solid rubber pad on back, in- 
suring snug fit. Cap slips over 
cord plug and screws onto plate. 
Another rubber-insulated cap, 
chained to flush plate, screws 








over outlet when not in use.— 
General Electric Co., Schenec- 
tady, N. Y. 


ELEVATOR-ROPE EQUALIZER 


SPECIALLY designed roller bear- 
ings. In six-cable design shown, 
ropes connect to ends of three 
equalizing bars B;, Bo, and Bs. 
Bar Bz connects to center of 
equalizing bar B, Ends of this 
bar connect to one end of each 
of two other equalizing bars ful- 
crumed at F and F,. Bar 
B; connects to one end of bar 
fulcrumed at F; and Bs; to bar 


fulcrumed at F. Equalizing 
equipment is attached to plates 
by fulcrum shafts F and F,; and 


these plates support car by two 
bars C that pass through them 
under car’s crosshead. Ropes 





are thus free to equalize load 
between them.—L’Code Corp., 
subsidiary A. B. See Elevator 
ag 419 4th Ave., New York, 
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PHOTO-ELECTRIC 
CONTROLLERS 


ACTUATING impulse need be only 
1/5000 sec. and from phototube, 
delicate contact or control cir- 
cuit. Units to maintain response 
indefinitely or for adjustable 
predetermined length of time. 
Hither increase or decrease in 
illumination may be used to 
cause tube to pass. current. 
Maximum number of operations 
for electronic equipment is 5,- 
000 per min. Each unit com- 
prises panel assembly on which 
are mounted tube sockets, trans- 
formers, resistors and _ other 
parts in cabinet.—Westinghouse 
~ é Mfg. Co., E. Pittsburgh, 
a. 





























































FIREPROOF CONTROL CABLE 
FOR ELEVATORS 


COVERING is a specially treated 
fibrous, first-resistant and mois- 
ture-proof sheath. Conductors 
made up of fine copper strands 
insulated with 30 per cent rub- 
ber.—A. B. See Elevator Co., 
Inc., 419 ~~ Ave., New 
York, 


LEVER-TYPE EQUALIZER 
FOR ELEVATOR ROPES 


PIvoTED whiffle-tree levers dis- 
tribute loading and rope stretch 
takeup. This action gives load 
centering with no tendency to 
crowd either guide rail. Equal- 
izer for six ropes shown.—A. B. 
See Elevator Co., 419 Fourth 
Ave., New York, N. Y. 


MOTORIZED CAR SPOTTER 


VERTICAL-CAPSTAN type electric 
unit with motor attached to side 
of housing. Housing includes 
helical-gear reduction at motor 
and worm-gear set, running in 
oil. Two sizes, smaller with pull 
of 5,000 lb., larger 10,000 . 
—Link-Belt Co., 910 S. Michigan 
Ave., Chicago, Ill. 










CAPACITOR 
TOTALLY inclosed non-inflam- 
mable capacitor treated and 


filed with Pyranol which is 
non-inflammable and has high 
insulating and dielectric proper- 
ties. Dielectric itself is hermet- 
ically sealed, and connections 
are brought out through bush- 
ings into dust-tight box on top, 
provided with conduit holes.— 
General Electric Co., Schenec- 
tady, N. Y 
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OIL FILTERS, /PURIF 


LUBRICATOR 


MODEL ET totally enclosed lubri- 
cators are available in either 
sight-feed (Type BF) designs, 
both using single-plunger prin- 
ciple. Single plunger takes oil 
from reservoir, measures it and 
forces it to delivery point. 
Plunger actuated by rocker arm 
traveling on an eccentric. 
Rocker arm drives plunger in 
straight line, thus avoiding wear 
due to. side thrust. Exact 
amount of oil passed to sight- 
feed is delivered at each stroke. 
Adjustment from one to ten 
drops per stroke against vary- 
ing pressures up to 2,000 Ib. 
Regulation by changing length 
of stroke. Glycerine or blinker 
sight-feeds or pump-plunger 
stroke-length indicator avail- 
able. Clutch drive. All work- 
ing parts run in oil. Reservoir 
capacities 2 to 8 points.—Hills 
McCanna Co., 2349-59 Nelson 
St., Chicago, Ill. 





BARREL RACK 


“ROCKERACK” permits one man 
to put drums and barrels into 
convenient position for drain- 
ing. Uses new arrangement for 
tilting and lifting that is easier, 
quicker, safer. Two _ styles, 
Model 18 without casters, 18W 
with casters. Handles any bar- 
rels or drums of 30 to 55 gal._— 
Barrett-Cravens Co., 3255 West 
80th St., Chicago, Ill. 


SPECIAL MINERAL OILS 


“Sta-Pur”’ lubricants improved 
by addition of hydro-carbons 
which increase load-carrying ca- 


pacity.—. oughton € Co., 
0 W. Somerset St., Philadel- 
phia, Pa. 


GRAPHITE LUBRICANT 


IDEAL “Kant-Rust” penetrating 
graphite lubricant is available 
in eight different sizes of con- 
tainers, from 3-oz. handy can to 
55-gal. drum. Used to release 
pulleys, Woodruff keys, rusty 
nuts and bolts, expansion taps 
and dies, and to prevent rust 
and corrosion.—Ideal Commuta- 
tor Dresser Co., Sycamore, Ill. 


LUBRICATOR 


1,000 Series Victor automatic 
force-feed lubricator has cad- 
mium plated steel body. New 
sight feed shows reservoir sup- 
ply as well as rate of feed. 
Larger filler tube. New valve 
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control inside filler tube. 
tight.—Victor Lubricator 


Air- 
Co., 
fy N. Michigan Blwd., Chicago, 


GREASE CARTRIDGE 


1-LB. factory-loaded grease 
cartridges have sliding bottoms 
which act as plungers to feed 
grease or oil into high-pressure 
chamber in gun nose. Cartridges 
may be interchanged when dif- 
ferent type grease is required, 
since both base and head seal. 
Non - refillable. — Lubrication 
Corp., 910 S. Michigan Ave., Chi- 
cago, Ill. 


HEAVY-DUTY GEAR 
LUBRICANTS 


Tus 600 series will withstand 
from 3 to 5 times the load that 


biiseos 


LUBRICANTS 


straight mineral oils of same 
type, without these character- 
istics, will withstand. Torque 
readings show friction reduction 
of 30 to 50 per cent as compared 
with same oils before treatment. 
—E. F. Houghton € Co., 240 W. 
Somerset St., Philadelphia, Pa. 


GRAPHITE LUBRICATION 


“GRAPH-AIR GUN” was designed 
for applying “Microfyne’”’. flake 
graphite. Gun is rubber, and 
when squeezed deposits graphite 
where needed in measured 
amounts through positively con- 
trolled air pressure. Nozzle may 
be shut off, making gun_prac- 
tical to carry in tool kits. Stand- 
ard nozzle 2 in. but 8-in. nozzle 
may be secured.—Joseph Dixon 
Crucible Co., Jersey City, N. J. 


~ PIPING, VALVES AND FITTINGS 


IRIS SHUTTER VALVE 


HAND or power operation, pis- 
ton or motor driven, and can be 
set for a position orifice to give 
measured flow of gas or air. 
Sizes from 1-in. to 72-in.— 
York-Lalor Division, York Oil 
Burner Co., Inc., York, Pa. 





VERTICAL EXHAUST RELIEF 
VALVE 


THIs 36-in. valve may be com- 
pletely disassembled without re- 
moving body from pipeline, disk 
being removable through either 
of duplicate covers on _ sides. 
Through cross-shaft with roller 
bearings and grease-sealed pack- 
ing boxes carries two internal 
cranks attached to disk and two 
external cranks, one attached to 
hydraulic lifting cylinder, other 
to oil dashpot. Two counter- 
weighted levers balance disk and 
hold it open after it leaves seat. 
Inlet and overflow connections 
provided.—Davis Regulator Co., 
Chicago, Ill. 


RELIEF VALVE 


Six sizes with two pressure 
ranges, Model V pressures 5 to 
35 lb., Model VH 35 to 100 Ib., 
difference being in springs. Sizes 
3 to 14 NPT. Formed like tee 
fitting and mountable in any 
position. Compact assembly. 
Valve adjustable. Spring com- 
partment vented. Many parts 


common to several sizes.—Tut- 
hill Pump Co., 
St., Chicago, Ill. 


1381 West 68rd 
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PIPE TOOLS 
No. 200 Beaver swivel pipe 
reamer rams 3 to 2-in. pipe. 


Reamer can be resharpened or 
replaced when worn out. No. 
70 and 72 Series diestocks will 
not mar pipe; have wide range, 
no loose bushings, and fully ad- 
justable. Each set of dies 
threads two sizes (except ; 
Stock malleable iron. No. 





threads either 3 to 13 or 4 to 13. 

No. 70 R (ratchet) same ranges. 

No. 72 series handle up to 2-in. 

on — Borden Co., Warren, 
vio. 


LEAD-COVERED PIPE 


STANDARD and special straight 
lengths of thick- and thin-wall 
pipe of various metals are pro- 
tected on outside by chemically 
pure lead, antimonious lead, tin- 
lead or tellurium-lead in aay 


specified thickness. — Gro 
Engrg. Corp., 3955 West 25th 
St., Cleveland, Ohio. 


PIPE-WELDING FIXTURE 


ALL sizes of pipe to 12 in. lined 
up accurately and held in posi- 
tion for tacking. Extension 
bench for longer lengths. Ad- 
justable elevator, usable on main 
fixture or extension, controls 
vertical alignment. Elevator 


supports graduated for accurate 


angle _ setting. Main bench 
weighs 700 lb., extension 300. 
— bench I-beam 8 ft. long, 

2 ft. high, 1 ft. wide; extension 
6 ft. long.—Oster- Williams, 2057 
East 61st Place, Cleveland, Ohio. 





RATCHET THREADING TOOL 


No. 11 tool now has capacity of 
4 to 13 in. Separate die head 
and dies for each size.—Toledo 
Pipe Threading Machine Co., 
Toledo, Ohio. 





QUICK-SETTING DIE HEAD 


In “Red-E-Quick” and “‘Double- 
Quick” die heads quick die-set- 
ting is accomplished by drawing 
up a die-controlling cam ring 
until desired one of a series of 
notches, representing various 
thread sizes, is engaged by a 
pawl. Only two sets of dies 
required to thread all sizes of 
pipe from 4 to 2in. In “Double- 
Quick” die head illustrated, two 
sets of dies are so arranged 
that operator can select and set 
one or other without die changes. 
—American Die € Tool Co., 
Reading, Pa. 





VALVE-POSITION INDICATOR 


REPLACES valve wheel, tells at 
a glance whether valve is open 
- shut, or what proportion 
open. Standard indicator wheel 
diameter 4% in., special sizes to 
order.—Tefft-Jackson, Ince., 120 
Main St., Providence, R. I. 


MANIFOLD VALVE 


ADAPTABLE where several valves 
must be close together. Be- 
tween reversals, valve disk ro- 
tates on two eccentric points. 
Disk and seat wear uniformly 
across full diameter. — Hanna 
Engrg. Works, 1765 Elston Ave., 
4 aaa Park Station, Chicago, 
Tl. 














AIR-OPERATING VALVE 


STAINLESS-STEEL or brass cyl- 
indrical body is drilled longitu- 
dinally from each end, leaving 
solid section between ends of 
drill-holes. At base of each 
hole, and opening into it, eight 
ports are drilled radially around 
body. Surrounding this body, a 
sleeve is fitted, holding at each 
end a circular “U” leather pack- 
ing. This sleeve slides freely 
on valve body. Closely fitted 
surfaces not required to main- 
tain tightness. Action compar- 
able to piston pump. Includes 
standard 3- and 4-way actions, 
as well as_ various neutral- 
position and automatic return 
valves in hand-, foot- and 
solenoid-controlled types. Bul- 
letin 101-V.—C. B. Hunt € Son, 
Salem, ‘Ohio. 





PRESSURE CONNECTION 


PRESSURE takeoff permits quick, 
convenient, tight connection to 
any pressure line of gage, reg- 
ulator or other pressure-oper- 
ated device ; also small fluid drip 
lines. Pipe connection is screwed 
loosely into top clamp and 
presses directly against gasket, 
which in turn presses on pipe. 
Fluid pressure is transferred 
through adjustable pilot tube, 
which is loose in both metal 
holes but tightly squeezed by 
gasket. Single clamp _ gives 
three-point contact on all pipe 
sizes 4 to 1 in.—Walter J. Ot- 
tinger, 1893 East 55th St., Cleve- 
land, Ohio. 





CONDENSATE-REMOVING 
DEVICE 
“DRAINATOR” removes conden- 


sate. Gives positive, visual in- 
dication that condensate is flow- 
ing and_ shows __ elimination. 
Handles entrained air with 
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variable-capacity device. Will 
operate on any steam pressure 
up to capacity of metal parts 
without exchange of parts. Sizes 
from 4 to 14 in. in range wide 
enough to accommodate any 
drainage condition. Bulletin.— 
Coe Mfg. Co., Painesville, Ohio. 





PISTON-RING EXPANSION 
JOINT 


SEVERAL improvements, 
now being 125 lb., 250 lb. and 
400 Ib. Non-corrosive gland 
studs and nuts. Leaflet 234.— 
American District Steam Co., 
North Tonawanda, N. Y. 


ranges 


SELF-CLEANING STRAINER 


WILL clear service water of ex- 
traneous matter down to quite 
small particles, yet does not 
need frequent cleaning. Self- 
cleaning mechanism operated by 
self-contained water motor tak- 


ing water from outlet side of 


strainer. Water flow shown by 
white arrows; black arrows 
show back-washing action 
which carries dirt down hollow 
scraper and out to. drain. 
Strainer basket made up of 


three thicknesses of perforated 
plate or mesh. Inside is plate 
4 in. thick with round perfora- 
tions, outside is No. 3 mesh wire 
frame, with No. 28 Monel-metal 
wire cloth (0.02-in. openings) 


between. Sizes from 4 to 24 in., 
for 125-lb. working pressure.— 
Elliott Co., Jeanette, Pa. 
SELF-CLEANING 

STRAINER 
PHILLIPS’ strainer has_ back- 


washing feature to permit clean- 
ing of strainer while in opera- 
tion and without removing bas- 
kets. Comprises two baskets at 
90 deg. to each other, flow of 
liquid being controlled by two 








swinging gate valves. Strainer 
baskets are perforated cylin- 
ders, open at both ends. Water, 
entering at bottom, divides, 
half passing through each bas- 
ket. When one basket is to be 
cleaned, bottom gate valve is 
closed, cutting off inlet water. 
By-pass quick-opening valve on 
that basket is then opened and 
closed quickly two or three times 
to force clean water through 


FI6.970. 


direction, 
through 
Swing-gate valve 


in reverse 
flushing debris 


strainer 
thus 
bypass valve. 
is then reopened.—Henry Pratt 


Co., 2222 S. 


cago, Ill. 
ELECTRIC VALVE OPERATOR 


“LIMITORQUE” 


Halsted St., Chi- 


valve operator 
has control consisting of self- 
contained reducing gear unit 
with mechanical and electrical 
limit built in. Valve-operating 
nut that releases and lowers 
valve disk is incorporated in 
casing and supported by heavy- 
duty Timken roller’ bearing 
1,800-r.p.m. motor is first re- 
duced by low-ratio helical gear, 


then by_steel-and-bronze worm 
gear. Entire mechanism im- 
mersed in oil. Every moving 


part inclosed. Three sizes which, 
with two motors per frame, per- 
mit six combinations. Valves 
of 3 to 72-in. diameter are oper- 
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able by these units, and sizes 
from 3 to 24-in. are capable of 
pressures up to 600 and 1,000 
lb. per sq.in. Unit is adaptable 
to every form of gate and globe 
valve, sluice gates, dampers, or 
other mechanism also to hand- 
operated valves. No external 
gears. Hand operation by sim- 
ply attaching hand wheel to 
extended shaft. Bulletin.—Phil- 
adelphia Gear Works, 3380 West 
wee St., New York, N. Y. 





VALVE RESEATER 


“JirrFy” resurfaces flat globe 
valve seats while connected in 
line. Spring provides pressure 
for cutting blades. Automati- 
cally centered.—Hutton &¢ Jenks, 
Bancroft, Ia. 





EXTRA-HEAVY BRONZE 
VALVES 


THESE regrind-renew valves 
made in globe and angle pat- 
terns. Figs. 970-973 fitted with 
nickel alloy seat ring and disk; 
Figs. 976-979 with nickel-alloy 
seat ring and plug (for throt- 
tling or extremely severe serv- 


ice). All valves union bonnet 
type in sizes to 2 in. In 23- 
and 3-in. sizes, valves have 
bolted bonnet. Screwed-end 


valves recommended for 300-lb. 
steam and 500-lb. oil, water and 
gas. Flanged-end valves for 
250 lb. steam and 400-lb. oil, 
water or gas. Stuffing boxes 
very deep, using lubricated and 
graphited asbestos packing. 
Bronze gland or follower. Bodies 
electric furnace bronze. Supple- 
ment to Jenkins Catalog 23.— 
Jenkins Bros., 80 White St., New 
York, N. Y. 
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BRONZE GATE VALVES 


INSIDE-SCREW, traveling-spindle 
ate valves with screwed and 
anged ends, for various work- 
ing pressures. Figs. 47 and 48 
for 125-lb. steam or 200-Ilb. oil, 
water or gas. Figs. 49 and 50 
handle 150-lb. steam or 225-lb. 
oil, water or gas. All bonnet 
threads in contact with spindle 
at all times. Body cast bronze. 
Extra-deep stuffing box. Valves 
can be repacked under full pres- 
sure and fully open. Supple- 
ment to Catalog 23.—Jenkins 
te 80 White St., New York, 


FLOW-CONTROL VALVE 


CaRRICK Type FT No. 1 adjust- 
able Flow-Trol valve is moving- 
plug type. Valve body and all 
external parts except lever are 
cast hard bronze for usual 
steam conditions. For high 
steam conditions, body and head 
flange cast steel. Other exter- 
nal parts gray cast iron. Op- 
erating lever always Monel and 
stem stainless steel. Screwed 
connections standard, but flange 
connections available. — Carrick 
Engrg. Co., P. O. Box 299, Mich- 
igan City, Ind. 


GLOBE AND ANGLE VALVES 


FEATURE is cadmium plating of 
malleable-iron union bonnet ring 
and stuffing box nut. Bronze- 
to bronze union joint between 
body and bonnet. Can be re- 
packed under pressure. Sizes 
from 3 in. to 3 in., suitable for 
150-lb. working steam pressure 
and 250-lb. working water pres- 
sure.—Kennedy Valve Mfg. Co., 
Elmira, N. Y. 











HEAVY STANDARD BRONZE 
GATE VALVE 


DESIGNED for 150-lb. working 
steam pressure and _  250-lb. 
working water, oil or direct gas 
pressure, this valve, known as 
Fig. 23, has all features orig- 
inally incorporated in Kennedy 
Fig. 27 standard unit, but is 
heavier throughout. Deep stuff- 
ing box with graphite molded 
packing rings, bronze gland and 
heavy packing nut. Non-heat- 
ing, non-slipping hand-wheel 





and heavy pipe-end hexes. Sizes 
up to 3 in.—Kennedy Valve 
Mfg. Co., Elmira, N. Y. 


FLUID VALVE 


TuHIs electrically operated fluid 
valve handles small or large 
volume. Energizing oil through 
pushbutton allows fluid to flow 





to operate a whistle or other 
device. Or coil may be engaged 
continuously to hold valve open, 
and should power to circuit fail, 
valve closes automatically. 
Three sizes. — Westinghouse 
Electric ¢ Mfg. Co., East Pitts- 
burgh, Pa. 





THREADLESS BRONZE 
FITTINGS 


“WALSEAL” fitting has Sil-Fos 
rings of brazing alloy in each 
opening. Pipe is inserted and 
joint heated with oxy-acetylene 
flame until brazing alloy flows 
out and seals joint. Will not 
clog joint, but has enough alloy 
for two joinings. Made for ex- 
tra-heavy pipe.——Walworth Co., 
New York, N. Y. 








RISING-STEM HEAVY 
BRONZE GATE VALVES 


Fie. 45, companion to Fig. 23 
with stationary stem, is for 150 
lb. working steam pressure and 
250 lb. working water, oil or gas 
pressure. Operating mechanism 
employs solid-wedge disks with- 
out small, quick-wearing parts. 
Flexible connection between disk 
and stem. Deep stuffing box. 
=z) Valve Mfg. Co., 
Elmira, Dg 





POSTER THREADER 


“RipGip” threader threads 1, 
13, 14 and 2-in. pipe. Rust- 
proof. Four sets of chasers, one 
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for each size, but interchange- 
able. Locked-in chasers, ratchet 
for forward, reverse or lock.— 
Ridge Tool Co., Elyria, Ohio. 





COMPRESSED-AIR VALVE 
CONTROLS 


AT left is Schrader No. 7796 
industrial blow valve with stand- 
ard 3-in. female tapered I.P. 
threads. Can be set up for hand 
or foot control or with intermit- 
tent blast device. At right is 
No. 7854 for heavy-duty work. 
May also have lever operating 
from one of holding-bolt holes. 
—A. Schrader’s Son, Inc., Brook- 
ton, N. Y. 





GASKET-TYPE PIPE 
COUPLING 


CHAMPION drop-forged positive- 
seal pipe coupling makes pos- 
sible joining of straight plain- 
end pipe without’ grooving, 
threading, beveling or upsetting 
ends. Tensional strength greater 
than that of threaded joint. 
Gasket seal has been tested up 
to 4,000 lb. per sq.in.—Champion 
Machine & Forging Co., Cleve- 
land, Ohio. 


FORGED STEEL VALVE 


SIMILAR in straight-line flow to 


gate valve. Disk is truncated 
cone swiveling on stem end. 
Sizes 3- to 1l-in. rated for 2,500 
lb. hydraulic pressure at room 
temperature and 600 lb. w.s.p. 
at 750 deg. F.— Edward Valve € 
i Co., Inc., Edst Chicago, 
nd. 


GLOBE AND ANGLE VALVES 


RENEWABLE bronze. Radial seat 
between body and bonnet for 
tight joint alignment and longer 
wear. Seat drawn to tight joint 
by union nut without sliding or 
scraping of seat surfaces. Long- 
fiber asbestos disk ring, stand- 
ard for interchangeability with 
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other types if desired.—Fair- 
banks Co., 393 Lafayette St., 
New York, N. Y. 


OXY-ACETYLENE PIPE- 
CUTTING MACHINE 


OXWELD pipe-cutting and bevel- 
ing machine consists of center 
rod with three spreading arms 
which press against pipe inner 
wall, holding it in position, with 
an arm supporting a torch that 
can be adjusted to desired angle. 


—Linde Air Products Co. 
East 42nd St., New York, N. pF 











PLUG-TYPE VALVES 


IRON body, bronze mountings 
(Ferrenewo) for 150 lb. S.P. 
bronze (Renewo) in 200-Ib. and 
300-lb. S.P. patterns. Except for 
bodies and rings, parts inter- 
changeable. Booklet 541-A.— 
Lunkenheimer Co., Cincinnati. 


LUBRICATED-PLUG VALVES 


WELL-PROPORTIONED, roundcor- 
nered full-pipe-area port open- 
ing, short lubricant passages, 
large metal-to-metal head and 
properly lubricated and sealed 
line seats. No auxiliary pack- 
ing. When lubricant pressure 
becomes too high, it discharges 
around neck of plug. In 125-Ib. 
or extra-heavy 250-lb. lubricated 
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valves with screwed or flanged 
ends, wrench and gear operated. 
Also 150-lb., 2-port and 3-way 
units. Standard sizes. Circular 
No. 51.—American Car € Foun- 
dry Co., Valve Division, 30 
Church St., New York, N. Y. 





ELECTRO-HYDRAULIC AND 
ELECTRO-MAGNETIC 
VALVES 


Hoppe electro-hydraulic valve 
uses 16 watts per hr. Can be 
used wherever stop valve is 
needed or as pressure-reducing 
valve for steam. Pressures to 
250 lb., sizes 3 to 1 in. Line 


pressure opens and closes unit. 
Also electro-magnetic unit sim- 



















ilarly used, although only 3-in. 
size is now available. For re- 
mote control of fluid lines. 
When magnet is energized, it 
rolls ball horizontally from seat. 
—Myers Engrg. ee oy Co., 
Mart Bldg., 501 8. 12th St., St. 
Louis, Mo. 








DROP-FORGED STEEL GATE 
VALVE 


INSIDE-SCREW stem has_ union 
bonnet with either gasket or 
ground joint as desired. Sizes 
4 to 2 in. Oil or steam service 
up to 600 Ib. at 800 deg. F., or 
non-shock cold working pres- 
sures up to 1,500 lb. May be 
repacked under pressure. Stain- 
less-steel. Nitralloy or Monel- 
metal trimmings to suit service. 
Also several other new types.— 
Henry Vogt Machine Co., Louis- 
ville, Ky. 
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4-CYCLE DIESEL 


AVAILABLE in 1-, 2-, 3-, 4- and 
6-cyl. sizes, with capacities of 
10, 30, 40 and 60-b.hp. 43x6-in. 
cyl. ; normal operating speed 
1,200 r.p.m. Displacement 85 
cu.in. per cyl. and 5.370 cu.in. 
per min. per hp. at rated speed. 
Cylinders enbloc. Removable 
cylinder liners. Cylinder heads 
water-jacketed. Injection tim- 
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Lubrication force 
Cooling water 
reciprocating 


ing control. 
feed throughout. 
circulated by 
plunger-type pump driven from 
camshaft at half engine speed. 
Fuel pumps of individual me- 


chanical-injection type with 
fixed stroke and variable inlet 
cutoff, mounted directly beside 
each cylinder, with short, equal 
length connections to nozzles. 
4-, 5- and 6-cyl. units fitted with 


DIESTOCKS 


No. 6-R  BEAVERETTE ratchet 
stock is a “one-piece” unit capa- 
ble of threading 3- to #-in. pipe 
without changing dies or bush- 
ings. Close nipples can be cut. 
Two sets of dies always in tool 
—because of difference in 
pitches. Right- or left-hand, 
z-in. dies on order. No. 38-R 





Beaver ratchet for 8-thread, 23- 
or 3-in. pipe. Straight-line pull. 
Separate dies for each size. 
Interchangeable die segments. 
Right-hand only.—Borden Co., 
Warren, Ohio. 


PIPE AND BLOCK 
INSULATION 


RESISTANT to moisture, this 
packing simply dries out un- 
harmed. High efficiency saves 
thickness in installation. Easily 
cut, light, non-sagging and non- 
crumbling. Standard molded- 
type shapes and sizes.—Refrac- 
tory ¢ Engrg. Corp., $81 Fourth 
Ave., New York City. 





WATER MIXING VALVE 


No. 904 is thermostatic type 
usable either as maximum tem- 
perature limiting device in hot- 
water line and auxiliary mixing 
valve, or alone to give accu- 
rately controlled hot water tem- 
perature set manually. If cold- 
water supply fails, mixer shuts 
off hot water also.—Fulton Syl- 
phon Co., Knoxville, Tenn. 





AUXILIARIES 


complete electric starting sys- 
tems. For electric generating 
services, engines are available 
with either a.c. or d.c. genera- 
tors, in capacities of 6 to 40 kw. 
—Fairbanks, Morse € Co., 900 
S. Wabash Ave., Chicago, Ill. 





SILCHROME EXHAUST VALVE 


Four times usual life. Silicon- 

molybdenum seated “Sili-seat’ 

exhaust valve. Body molybde- 

num-steel forging.—Meriam Co., 

rtd West 112th St., Cleveland, 
io. 


DUPLEX STRAINER 


S&P DUPLEX strainers. have 
double valve plug inserted from 


top and retained against float- 
ing by steel shaft carrying ad- 
justable thrust washer and jam 
nuts. Single or double baskets 
with perforations for fuel, lubri- 
cating or diesel oils. Ratio of 
free-straining area 44 times pies 
cross-section with single bas- 
kets, times with double. 
Working pressures up to 350 
lb.—Staples & Pfeiffer, Ltd., 528 
Bryant St., San Francisco, Calif. 


HYDRO-ELECTRIC PLANT 


COMPLETE self-contained unit 
for a.c. as well as d.c. and with 
complete ball-bearing mounting 
of revolving parts. Proper 














iad 


combination of turbine, governor 


and generator. Automatic ; 
suitable for 24-hr. service. 
Standard capacities 4 to 5 kw., 
voltages 32, 125 to 250. Larger 
units or special designs by or- 
der.—Hoppes Water Wheel Co., 
Springfield, Ohio. 





TRUNK-PISTON DIESELS 


LARGEST trunk-piston diesel so 
far built, this unit follows de- 
sign of company’s 194x27-in., 
2-cycle, single-acting engine. In 
units up to 12 cyl., with rating 
of 10,000 b.hp. Low piston dis- 
mantling height. Separate pis- 
ton-pin housing provides full- 
length bearing for pin. Scaveng- 
ing air supplied either by an 
independent turbo-blower or 
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Busch-Sulzer  positive-displace- 
ment rotary blower. Fuel 
consumption per gross b.hp.-hr. 
runs between 0.335 and 0.347 Ib. 
Cross-section is of 30x52-in. 
unit, rated 750 b.hp. at 120 r.p.m. 
Elimination of crosshead re- 
duces height and weight by one- 
third. Bulletin Form 8 


Busch-Sulzer Bros.-Diesel En- 
gine Co., St. Louis, Mo. 












2-CYCLE, SLEEVE-VALVE 
DIESEL 


Howe.tL 100-hp. (estimated) 
2-cycle, 5x6-in. single sleeve- 
valve diesel runs at 1,800 r.p.m. 
(maximum Air-cooled, 
but can be converted for chem- 
ical or water cooling. Separate 
Root-type scavenging blower. 
Full-pressure lubrication. Bosch 
fuel pump runs at half speed, 
using two plungers per cylinder 
alternately. Spray nozzles also 
Bosch, at 4,000 lb. Built-in 
Cuno oil strainer. Two bronze 
connecting rods operate sleeve 
valve, one on each side, to pre- 
vent twist and strain. Weight 
per hp. 34 lb.—Hooper Machine 
Co., 12-12 44th Ave., Long Island 
City, N. Y. 


PACKING RING 


DESIGNED for severe service. 
Each ring individually cast of 
specially dense iron, five rings 
being standard installtaion. In- 
terchangeable. Hoop _ spring 
makes tension more even and 
constant.— American Metallic 
Packing Co., Pittsburgh, Pa. 


BUILT-IN REDUCERS FOR 
STEAM TURBINE DRIVE 


GIvE low speeds with high-speed 
steam turbines. Available with 
either single-reduction or double- 
reduction units, and for clock- 
wise or counter-clockwise rota- 


be 
Res 


overhead trough. 





tion. Compact. «+ Herringbone 
gears exclusively. — Coppus 
Engrg. Corp., Worcester, Mass. 


GAS CLEANERS 


B-T Gas cleaner Type 2 removes 
dirt and dust from gas. Is hori- 
zontal cylindrical tank contain- 
ing bed of iron turnings continu- 
ously washed with oil from an 
Oil is lifted 


ee ——— 





to trough from bottom reservoir 
by gas itself. No oil mist or 
spray. Unit 4 i 4 14 ft. long will 
handle 1,800,000 cu.ft. of gas 
per hr, at 256 Ib. per sq.in. with 
low filter resistance. Sizes to 
handle any volume. Type 3 unit 
is vertical, of large capacity, 
and adapted for cleaning gas 
with large quantities of solids in 
suspension, particularly blast 
furnace gas. — Burrell-Mase 
el Co., Law €& Finance 
Bldg., Pittsburgh, Pa. 


OPPOSED-PISTON DIESEL 


LIGHT weight, 
feature this 
2-cycle engine. 


reduced space, 
0 Ib. per hp. 
Fewer parts, 


Ta 


Mid-December, 1934—-POWER 








higher rotative and piston speeds. 
Injection timing, pressure and 
quantity in one lever. Built-in 
duplex rotary scavenging blower 
with uniflow scavenging. Lube- 
oil, fuel-oil service and transfer, 
and circulating-water pumps 
built in. Five cylinder sizes, 
5x6, 68x8, 8x10, 10x12, and 
12x15 in., with 6, 7 or 8 cyl., or 


5 cyl. in smallest bore. 50 to 
300 hp. per cyl.—Fairbanks- 
Morse € Co., 900 S. Wabash 
Ave., Chicago, Ill. 








ee 
AIR-COOLED ENGINES 


Mopet 6A-400 has 43-in. bore 
and 5-in. stroke, developing 111 
hp. at 2,600 r.p.m. Models 6AH- 
309, 6AH-377 and 6AH-400, 
horizontal air-cooled engines de- 
velop 85, 104 and 111 hp. re- 
spectively. — Doman-Marks En- 
gine Co., Amesbury, Mass. 


INTAKE GAS CLEANER 


REPLACEABLE, Cleanable, viscous- 
coated cellulose fiber filtering 
material. High cleaning efficiency 
and low air restriction. Maximum 
air velocity permissible 270 ft. 
per min. Two standard sizes, 
53 diameter by 44 in. long, with 
capacity of 8 cu.ft. per min. and 
9x7x12-in. flat unit with capac- 
ity of 290 cu.ft. per min. Bither 
unit may be used in multiple 
for larger capacity. — Hngrg. 
Dept., Burgess Battery Co., 


Madison, Wis. 








SILENCER AND AIR CLEANER 


INTAKE-AIR silencer and cleaner 
combined muffles intake noises 
and filters grit and dust from 
air. Types to fit all internal- 
combustion engines. — Burgess 
Battery Co., Madison, Wis. 


EMERGENCY POWER PLANT 


50-Kw. portable power plant 
mounted on pneumatic-tired 
trucks. 230 volts d.c. pr 230, 


three-phase, 60-cycle a.c. Hither 
current or both available up to 
capacity of driving engine. . D.c. 
unit acts as exciter for a.c. unit. 
—Harnischfeger Corp., Mil- 
waukee, Wis. 


ENGINE GOVERNOR 


For diesel, gas and steam en- 
gines. Powerful, senstive and 
stable, giving uniformity of 
action throughout motion of con- 
trol lever. Two sizes, each with 
two designs, one for generator 
service, mills, etc., other for 
compressor, pipeline and dredge 
service, etc. Generator unit has 
speed regulator for plus or 
minus 5 per cent speed change 
from normal for synchronizing. 
Compressor unit has speed regu- 
lator for 100 per cent speed 
change. Control lever can be 
mounted on-either side and at 


any position in full circle. 

Fluctuation (difference in 
revolutions from top to bottom 
of stroke, based on revolutions 
at midstroke) less than 2 per 
cent. If engine requires higher 
fluctuation, different overhead 
springs can be applied. Smaller 
size unit has work capacity of 
10.5 in.-lb. (will handle 4 Bosch 
PF1C fuel pumps and connect- 
ing levers comity). larger 26.4 
in.-lb. (will handle 6 pumps and 
levers with plenty of surplus 
power). Governors capable of 
controlling within 4 cycle for 
normal load changes. Parallel- 
ing two units readily accom- 
plished. For no-load to full-load 
change, governor will hold en- 
gine within 3 to 5 per cent, 
based on full-load speed.—Mas- 
sey Machine Co., 781 Pearl St., 
Watertown, N. Y. 
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CENTRIFUGAL PUMP 


Extra deep water-jacketed stuf- 
fing boxes have pressure break- 
down and bleed-off connections, 
grease sealing glands and large 
packing space. Steel = split 
smothering glands smother with 
a stream of water any leakage 
which might get past stuffing 
box packing. Bronze bushed to 
prevent sparking. Large-diam- 
eter shafts have low rotative 
speed. Stages arranged so that 
even in high-head units, pres- 
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without internal change. Pres- 
sures up to 1,500 lb. per _sq.in. 
—Vickers, Inc., Detroit, Mich. 


SEMI-METALLIC PACKING 


“TRIPPLASTIC” packing includes 
bearing metal. In coil form of 
five sizes. Non-scoring, plastic, 
and conforms to rod_ shape. 
Maintains good lubricating sur- 
face. Bulletin—Wm. B. Merrill 
€ Co., Boston, Mass. 


sure on any stuffing box is not | 


more than one stage above suc- 
tion pressure. Suitable for cold 
or hot liquids, either light or 
heavy, for operation against 
low or high pressure with low 
or high suction pressures.— 
Worthington ay é& Machinery 
Corp., Harrison, J. 


LARGER-SIZE PUMPING 
UNIT 


“MoTORPUMP” with built-in elec- | 


tric motor and pump rotor on 
same shaft, is now built in 26 
sizes ranging from 34 to 30 hp., 
and from 5 to 1,000 g.p.m. ca- 
pacity. Certain sizes are two- 
stage, others are fitted with self- 
priming attachment. Catalogs 
Nos. 7464 and 2070.—Ingersoll- 
Rand Co., 11 Broadway, New 
York, N. Y. 


CENTRIFUGAL PUMP 


Heavy parts. Extra deep water- 
jacketed stuffing boxes have 
pressure breakdown and bleed- 
off connections, grease sealing 
glands, and large packing space. 
Steel split smothering glands 
smother with a stream of water 
any leakage which might get 
past stuffing box packing. Are 
bronze bushed to prevent spark- 
ing. Large-diameter shafts 
have low rotative speed.— 
Worthington Pump & Machinery 
Corp., Harrison, N. J. 


GEAR PUMP AND FLUID 
MOTOR 


VICKERS balanced gear pump 
and fiuid motor cannot bind or 
“lock.” Each gear always in 
hydraulic balance, thus. elim- 
inating thrust loads and con- 
sequent wear. When used as 
motor, can be started under full 
pressure, and has full torque 
when stalled. Rotation reversible 











HEAVY-DUTY, HIGH-HEAD 
PUMP 


Type F centrifugal is specially 
developed for handling extremely 
abrasive mixtures against high 
heads. All parts subject to wear 
semi-steel, manganese steel, or 
special alloy. Large-diameter 
casing and impeller permit pump 
to run at comparatively low 
speeds. Adapted to ash disposal, 
coal handling and process work. 
Sizes from 4-in. to 15-in. dis- 
charge for total heads up to 
150 ft. and for operation by 
electric motor or belt.—Morris 
oo Works, Baldwinsville, 


CLOSE-COUPLED 
CENTRIFUGAL PUMP 


SIDE-sSUCTION units called ‘‘Stand- 
ard-Motormount,” so _ designed 
that any standard ball-bearing 
motor of open, enclosed, splash- 
proof or explosion-proof types 
can be used. No special endbells 
or shaft. Cradle mounting of 
pump permits expansion when 
handling hot liquids. At 1750 
r.p.m. capacities 5 to 650 com. 
at 3,500 r.p.m. capacities 25 to 
250 g.p.m. Bulletin 4150.—Dem- 
ing Co., Salem, Ohio. 


MOTORPUMP UNIT 


“BILTON” pump-and-motor unit 
has capacities from 20 to 500 
g.p.m. at 3,600 r.p.m. Heads 50 
to 200 ft. Sizes up to 3 in. In 
single-phase, only 1-, and 
2-hp., 3,600-r.p.m., and 1-hp., 
1,800-r.p.m. available. All sizes 
in 3-phase. Pump case may be 

















arranged to discharge vertically 
up or horizontally under or over. 
Standard unit has cast-iron case 
and bronze-fitted pump. Also, 
all-bronze units, all KA,, includ- 
ing stainless-steel motor shaft, 
in special open-runner and ex- 


plosion-proof motor  types.— 

Byron-Jackson Co., Berkeley, 

Calif. 

SELF-SEALING RING 
PACKING 


“Par” ring packing seals auto- 
matically, adjusting to pressure 
changes. Pressure dissipated on 


———— 








power stroke through action of 
shoulder molded in each ring, 
which forces lips to sides of 
stuffing box and to rod. Sets 
of thin rings for hydraulic serv- 
ice (style 860) or high-temper- 
ature service (style 870). Bul- 
letin.—Linear Packing ¢€ Rubber 
Co., 6400 State Road, Philadel- 
phia, Pa. 


STEAM TURBINE-DRIVEN 
FUEL-OIL PUMP 


COMPRISES De Laval-IMO pump 
set with vertical shaft driven 
through worm reduction gear by 
a high-speed steam turbine, 
which has its casing mounted 
on gear casings. Steam con- 
sumption about half that of 
ordinary steam-driven pumps. 











Turbine speed controlled by 
small hydraulic governor oper- 
ating throttle valve. Unit de- 
signed for continuous operation. 
Oil for gears provided by a self- 
contained system. Unit will 
deliver oil to burners or to 
lubricant system at any rate up 
to 500 g.p.m. No valves, shock 
or pulsation. Comparatively 
high speed.—De Laval Steam 
Turbine Co., Trenton, N. J. 





PORTABLE ROTARY PUMP 


HIGH-SPEED rotary displacement 
pump driven by gasoline engine 
mounted on trailer. DeLaval 
IMO pump, 1,675 r.p.m., 90 
g.p.m., against 495 lb. per sq.in. 
pressure with suction lift equiv- 
alent to 14 in. of mercury. Pump 
weighs 398 lb. and complete set 
with 60-hp. engine weighs 2,000 
lb.—De Laval Steam Turbine 
Co., Trenton, N. J. 





TRAP-PUMP UNIT 


“ELECTRAP” is pressure-equal- 
izing, motor-driven boiler-feed 
and condensate’ return. unit 
requiring only 4 hp. motor for 
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1,000 
unit. 
return trap and motor-driven 


sq.-ft., 125-lb. pressure 
Combination of two-valve 


low-head centrifugal pump. 
When condensate fills trap, vent 
valve closes and steam valve 
opens, admitting steam at boiler 
pressure, and mercury switch 
trips to start pump. As pres- 
sures equalize, pump has only 
to raise water to boiler and 
overcome pipe friction. When 
trap has emptied, steam valve 
closes, vent opens and motor 
stops. Four sizes for boilers of 
200, 400, 600 and 10,000 sq.ft. 
and two series, 60-lb. and 25-lb. 
maximum pressure. — Johnson 
Corp., Three Rivers, Mich. 
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AUTOMATIC COMBUSTION 
CONTROL 


DFC PROPORTIONING control pro- 
vides continuous, immediate 
adjustment of fuel and air. Con- 
trols fuel input by balancing gas 
pressure at burner header with 
steam pressure in boiler; con- 
trols proportions of fuel and air 
by balancing furnace draft with 
gas pressure in burner mani- 
fold. Neither steam pressure 
nor relation between fuel and 
air are affected by variations 
in line gas pressure or stack 
draft. Steam pressure main- 
tained constant within limits of 
2 per cent plus or minus. Model 
GND operates on boilers under 
natural or induced draft and 
fired with atmospheric gas burn- 
ers. Also models for use with 
boilers fired with other fuels and 
forced-draft, gas-fired installa- 
tions. May be applied to single 
boiler or to many boilers when 
in battery and discharging flue 
gas to common breeching. Three 
main parts. Two sizes, one with 
shaft torque of 100, other 500 
ft. lb. Bulletin 320.—Denver 
Fire Clay Co., Denver, Colo. 


TIME AND TEMPERATURE 
CONTROLLER 
‘“‘THERMOCHRON” combines time 


and temperature functions to 
anticipate temperature changes 


LEAD PACKING 


“PLASTIC BESTOLIFE” is an inti- 
mate mixture of _ long-fiber 
asbestos, cotton and a finely 
divided metallic lead with a lub- 
ricant. Under ordinary gland 
pressures. Fine, uniform metal- 
lic lead film forms on friction 
surfaces to reduction friction 
and decrease leakage, even if 
shaft is corroded or worn. 
Metallic lead content of almost 
70%. Two grades: No. 285 for 
water, acids, alkalis and salines; 
No. 286 for gas, oil and petro- 
leum products.—Armite Labora- 
tories, 1900 East 65th St., Los 
Angeles, Calif. 


REGULATORS AND CONTROLLERS 


without artificial heating of 
thermostat. Fractional temper- 
ature drop causes heat to be 
turned on 1 or 2 to 20 min. or 
continuously, depending upon 
rate of heat loss of building. 
Bulletin T-26. — Minneapolis- 
Honeywell Regulator Co., Min- 
neapolis, Minn. 





MICRO-REGULATING 
VALVES 


MINUTE regulation of oil to 
burners, duplication of oil valve 
settings and operating condi- 
tions, minimize clogging, save 
fuel and time. Also for con- 
trolling flow of fluids. Steam 
connection to prevent solidiuy- 
ing of tarry fuels. Sizes 3% to 
l-in. pipe, capacities 0-14 to 
0-1300 gal. of light oil per hr., 
half that for heavier oils. Ver- 
nier adjustment if desired.— 
Hauck Mfg. Co., 126-134 Tenth 
St., Brooklyn, N. Y. 


TEMPERATURE REGULATORS 


TYPE KR-15 (left) Sarco self- 
operated temperature regulator 
is for control of brime cooling 
coils. Temperature - sensitive 
bulb is rigidly attached to valve, 
omitting customary flexible con- 
—- tubing. Valve is ‘“‘pack- 
ess.”’ 

Type TR-20 (right) is new 
junior model tank regulator in 
three sizes—, 4 and # in. Has 
small bulb fitted with union con- 
nection and is furnished with 
short length of connecting tub- 
ing.—Sarco Co., Inc. 183 Madi- 
son Ave., New York, N. Y. 




















PRESSURE-REDUCING 
REGULATOR 


No. 505 series regulators have 
non-corrosive stainless steel ball 
bearings. Flexible multiple 
springs permit use of larger 
diaphragms and increase ac- 
curacy and_ sensitivity. Self- 
aligning spring button prevents 
spring tilt and slide away from 
interfering with operation. 
Grease-sealed stuffing boxes if 
desired. Bulletin. — Mason- 
Neilan Regulator Co., 1190 
Adams St., Boston, Mass. 
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CONTROLLED VALVE 


“STABILFLO” valve reverses un- 
usual positions of diaphragm 
and spring. Thus more sensi- 
tive, smoother valve action. 
Flexible coupling between motor 
and valve stem; motor has no 
guides. Valve-stem lubricator. 
Flow range 50 to 1 by changes 
in port design. Bulletin.— 
Foxboro Co., Foxboro, Mass. 





DRAFT CONTROLLER 


Type 90 supersensitive fully 
compensated unit is primarily 
used on forced-draft boilers to 
maintain draft in combustion 
chamber. Actuated by slight 
variations in furnace draft; op- 
erated by water, air or oil under 
pressure’ Reverses direction on 
0.002 in. water. Bulletin 957.— 
A. W. Cash Co., Decatur, Ill. 
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CONTROLLER 


Two types, Type 2119 pressure, 
Type 1119 temperature, partic- 
ularly useful where dependable 
control at definite control point 
must be had inexpensively. Dial 
and knob on lower face permit 
adjustment of temperature or 
pressure within instrument 
range. Indicating gage above 
shows air pressure on diaphragm 
motor of control valve and also 
shows whether valve is opening 
or closing. On temperature con- 
troller, 2-in. dial-type thermom- 





eter may be installed in place 
of air gage. Pressure controller 
may be equipped with high- 
pressure indicating gage show- 
ing pressure being controlled.— 
Foxboro Co., Foxboro, Mass. 


AUTOMATIC MANOMETER- 
REGULATOR 


Direct and differential pump 
control, tank level, maintaining 
gas pressure and flow between 
narrow limits, also starting and 
stopping flow in two pipes alter- 
nately—Meriam Co., 1955 West 
112th St., Cleveland, Ohio. 





BALL-BEARING REMOTE 
CONTROL 


CONTROLS liquid level. Float 
chamber has stainless steel balls 
and races. It will operate valves 
at any distance up to 300 ft. and 
permits pressures up to 450 Ib. 
Operating mechanism fully en- 
closed. Grease-sealed stuffing 
box optional.—Swartwout Co., 
pil Euclid Ave., Cleveland, 
0. 





FURNACE DRAFT REGULATOR 


Typse HF-1 is used primarily to 
control combustion - chamber 
draft. Can also be used to con- 
trol fan speed or ventilating- 
system pressures or drafts. 
Fundamental principle that of 
beam scale, “weighing” draft 
until desired amount is secured, 
then maintaining it. No dia- 
phragm. Suitable for boilers up 
to 2,000 sq.ft.— Carrick Engi- 
neering Co., P. O. Bow 299, 
Michigan City, Ind. 








Safety switch ---* 
Return spring ~~~ 


Flexible metal --~ 
tubing 

Heat motor -~ 

Heating element 


HEAT-MOTOR VALVE 


The Engineer (London) de- 
scribes these heat-motor valves, 
suitable where snap - acting 
valves are not necessary. Time 
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to open or close 3-5 min., en- 
ergy a (even if valve 
is permanently closed) 17 watts 
per hr. In normal working con- 
sumption is less. Mica-insulated 
heating resistance used to heat 
volatile liquid in bellows. Vapor 
pressure thus developed expands 
bellows and closes valve. Cur- 
rent supplied to heating ele- 
ment through thermostatic 
switches in room or tank in 
which temperature is to be held 
constant. Voltages up to 250 
a.c. or d.c. Silent, and cause 
no water hammer.—Drayton 
Regulator ¢€ Instrument Co., 
Ltd., West Drayton, Middlesex, 
England. 


AUTOMATIC REGULATING 
VALVE 


AVA REGULATOR, integral part 
of Ruths Steam Storage System, 
is now being offered separately. 
It functions by indirect method, 
thus enabling small power im- 
pulse to control large steam 
valve. Oil actuated; all moving 


parts enclosed, special hydraulic 
return motion to eliminate hunt- 





ing. Adjustable during opera- 
tion. Also has hand-operating 
device and adjustable valve- 
speed control. One valve, with 
several impulses, can be con- 
trolled from different pressure 
lines. Servomotor consists of 
piston 26 and spring 23. Oil 
pressure at C on top of piston 
balances force of spring. Pilot 
valve consists of spring 111 and 
piston 113, with oil pressure P 
balancing spring force.—Foster 
Wheeler Corp., 165 Broadway, 
New York, N. Y. 


LIGHT SOURCE FOR 
PHOTOTUBE 
CONTROLLERS 


PARTICULARLY useful where light 
beam is transmitted over a con- 
siderable distance or where it 
must penetrate steam, dust or 
similar semi-translucent  sub- 
stances. An intensity of 24 ft. 
candles is obtained at 25 ft.— 
Westinghouse Electric € Mfg. 
Co., East Pittsburgh, Pa. 


MASTER REGULATOR 


“THERMO” controls steam tem- 
perature after it has passed 
through a reducing and desuper- 
heating station. Consists of bi- 
metal thermostat. Operating 
element in steam line on outlet 
side of desuperheater, power de- 
veloped being transmitted to 
3-way valve. Valve admits 
pressure to or relieves pressure 
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from main diaphragm-operated 
valve controlling water supply 
to desuperheater. Controls tem- 
peratures as high as 1,000 deg. 
F., safety elements for protec- 
tion in case of water failure.— 
Swartwout Co., 18511 Euclid 
Ave., Cleveland, O. 


MERCURY THERMAL 
REGULATOR 


THIS sealed-type mercury-ther- 
mal regulator may be easily and 
accurately set at operating tem- 
perature without trial and error. 
Sensitivity is plus or minus 0.01 
deg. C. or better. Setting un- 
affected by 20-deg. overshoot in 
temperature. For use with any 
relay that does not use more 
than 10 milliamp. operative cur- 
rent.—American Instrument Co., 
Inc., 774-776 Girard St., N. W., 
Washington, D. C. 


DIAPHRAGM MOTOR VALVE 


“SYNCHRO” primarily for air- 
operated control systems. Re- 
sponds immediately to pressure 
changes, and stem position for 


given pressure is same whether 
stem is rising or falling. No 
hysteresis or friction loss in 
top movement. Union and valve 
bodies either V-port or single- 
steated.— Bristol Co., Water- 
bury, Conn. 


ELECTRIC TEMPERATURE 
CONTROL 


WILBIN heat motor valve Type 
C, for throttling control of tem- 
peratures from minus 40 deg. 
F. to 650 deg. F. Consists of 
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pressure chamber in which vola- 
tile fluid is vaporized by electric 
strip heater. Pressure compres- 
ses flexible bellows in chamber. 
Valve plunger attached to bel- 
lows then moves upward. Limit 
switches, actuated by valve 
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THERMOSTATIC STEAM 
TRAP 


TAG THERMOSTATIC steam trap 
in three sizes, 3, and 1 in. 
Adjusting screw at top may be 
set to discharge condensate at 
temperature corresponding to as 
much as 20 lb. less than operat- 
ing steam pressure, whether it 
is 50, 75 or 125 lb. Renewable 
and reversible Monel seat, re- 
newable stainless’ steel ball 
valve, renewable valve guide. 
Bulletin 1084.—C. J. Tagliabue 
Mfg. Co., Park € Nostrand 
Aves., Brooklyn, N. Y. 


STEAM TRAP 


FLOAT seamless copper, tested to 
500 in. Powerful leverage main- 
tained high enough to submerge 
mechanism, thus avoiding wire- 
drawing and valve hammer. 
Unaffected by pulsating pres- 
sures. Valve seat phosphor 
bronze, renewable. Valve stem. 
Monel, reversible and renewable. 
—Nason Mfg. Co., 71 Fulton St., 
New York, N. Y. 


TRAP 


MULTI-GRAVITY trap automati- 
cally handles water, oil or any 
two or more liquids of varying 
specific gravities. Works equally 
well at all pressures without 
change of orifice. Ready to 
operate as soon as connected. 

alve Monel metal, float stain- 
less steel. Electric heating unit 
added when unit is used out-of- 
doors and subjected to freezing 
temperatures.—J. . Swende- 
man, Inc., 171 Camden St., -Bos- 
ton, Mass. 


BUCKET TRAP 


“TITAN” trap in 4 sizes, pres- 
sures to 300 per sq.in. 
“Tiny” in 2 sizes, pressures to 
150 lb. per sq.in. High capacity 
and compactness obtained with 
lever in top of trap so bearings 
will be in clean water protected 
from wear by scale and grit. 
Sudden complete opening and 
quick tight closing. Adaptable 
to change in pressure by chang- 
ing seat. Mechanism removable 
without taking trap from line.— 
Nason ~< yg Co., 71 Fulton St., 
New York, N. Y. 
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stem itself, control and reverse 
valve stroke. Possible to arrest 
valve travel at any point be- 
tween open and closed.—Wilbin 
Instrument Corp., 40 Hast 84th 
St., New York, N. Y. 





MASTER CONTROL 


TYPE CPQM provides accurate 
pressure control where frequent 
adjustments are necessary. Con- 
sists of pressure regulator with 
small indicating dial and two 
main pressure gages.—Swart- 
wout Co., 18511 Euclid Ave., 
Cleveland, Ohio. 


TRAPS 


STEAM TRAP 


“DETROIT” steam traps, includ- 
ing return, vacuum, combina- 
tion, and separating traps and 
“Detroit” receiver now handled 
by company below. This trap 
is an arrangement of valves, 
actuated by tilting tank through 
an arrangement of levers. Able 
to return water to boiler at tem- 
peratures to 335 deg. F. Counter 
records number of _ cycles.— 
Nason Mfg. Co., 71 Fulton St., 
New York, N. Y. 


COMBINATION TRAP 


Types FTO-H, combination float- 
thermostatic steam trap now for 
pressures to 180 lb. per sq.in. 
Supported directly on piping. 
All working parts on cover. 
Main discharge valve and seat 
stainless steel.—Sarco Co., 188 
Madison Ave., New York, N. Y. 


INVERTED-BUCKET STEAM 
TRAP 


WATER passes freely through 
without raising bucket. Steam 
causes bucket to become buoy- 
ant, rising and closing valve. 
Air vented through hole in top 
of bucket. Free-turning ball 
valve. Curved baffle over inlet. 
Valve and seat, lever and all 
pins are stainless steel.—D. G.C. 
Trap & Valve Co., 9 East 46th 
St., New York, N. Y. 
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The Link-Belt Automatic Under-Feed 

Screw Type Stoker. A rugged, dependable 

unit, simply designed for efficient, fool- 
proof service. 





The Peck Overlapping Pivoted Bucket 
Carrier. The one machine handles both 
coal and ashes. 


R TO SILO 
AND-TO BIN OVER WEIGHING 
ra BATCHER FOR STOKERS.---- 4 


SCREW CONV 
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An efficient, 
installation of moderate size, for storage, 
and handling to stoker hoppers. 


economical coal handling 





Weighing and recording coal delivered, 
is a check on plant efficiency—use Link- 
Belt Traveling Weigh Larry. 
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COST-REDUCING 


CONVEYORS 
for Coal and Ashes Handling 


Steam and power costs can be reduced through greater 
efficiency in handling coal from cars to boiler and in ashes 
disposal. Are your methods in line with today’s best prac- 
tice? Consult an experienced Link-Belt engineer. Link- 
Belt products include: elevators and conveyors of the 
bucket, belt, flight, apron, and gravity-discharge-bucket 
types; underfeed screw type stokers; skip hoists; weigh 
larries; coal crushers; water intake screens; locomotive and 
crawler type cranes; portable conveyors; feeders; bins; 
gates; etc. Send for catalogs. 








LINK-BELT COMPANY 


Philadelphia Indianapolis San Francisco 
Offices in all Principal Cities 


Chicago Toronto 


5033-B 
A simple, efficient coal handling installation 


of moderate size for taking coal from R.R. cars 
to overhead bunkers. 











The B&W Integral-Furnace Boiler ... a complete, well-balanced unit, including boiler, 
superheater, water-cooled furnace, fuel-pulverizing, burning, and control equipment. . . 
has advantageous features heretofore available only in equipment for the largest plants. 
The newness of this unit lies merely in the manner of assembly of the various thoroughly 
proved constructions utilized. High operating efficiency is obtained regardless of the fuel 
used, because of the design of the water-cooled furnace, the cross-flow of gases, the use of 
smaller tubes in the second and third passes, and to the effective slag screen, which effectively 


prevents the accumulation of slag on the heating surfaces when pulverized coal is the fuel. 





water-cooled 
furnace 








Section of the Stud-Tube Water-Cooled Furnace 
Construction used with the Integral-Furnace 
Boiler. This construction assures low maintenance, 
minimum outage for repairs and replacements, 
and high availability. It fills all the requirements 
for economical and trouble-free operation with 
pulverized coal, through the maintenance of 
temperatures high enough to assure quick igni- 
tion and rapid combustion and low enough to 


prevent excessive slagging of the boiler tubes, 


and yet is equally suitable for oil or gas fuel. 


THE BABCOCK & WILCOX | 
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coal pulverizer 


with feeder and blower 





the INTEGRAL 


FURNACE 














The B&W Type B Pulverizer with integral feeder and 
blower ... an important component of the Integral- 
Furnace Boiler with pulverized-coal firing. This pulver- 
izer employs the ball-bearing principle of grinding, the 
most efficient method yet developed, and with which 
operation at relatively low speed, consistent perform- 
ance in capacity and fineness of the coal delivered, and 
low power consumption are assured. Maintenance is un- 
usually low. . . the simple design includes but few wear- 
ing parts, and these are of wear-resisting materials that 


extensive experience has proved best for this service. 


COMPANY 
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BOILER 


The development of the Babcock & Wilcox Integral-Furnace 
Boiler has been timely, for it offers, at a critical time in plant 
operation, the best unit yet developed for generating steam 
in small and moderate quantities, and at an over-all installed 
cost that is surprisingly low. 

The engineering skill and experience of The Babcock & 
Wilcox Company were focussed on this design to produce a 
boiler unit that would definitely decrease the cost of generat- 
ing steam and thereby increase the margin of profit of the 
average industrial plant. 

The unit has already proved that it accomplishes this pur- 
pose. Of the 12 units sold, several have been in service 
sufficiently long to effect impressive reductions in the cost of 
power and process steam. A cotton mill, for example, (cited 
only because of complete engineering tests) now produces 
steam at an overall fuel rate of 1.2 pounds of coal, or 17,200 
B.t.u., per kilowatt hour. Other comparable reductions are 
being made in other installations. 

Investigate the possibility of making savings in your plant 
with the Babcock & Wilcox Integral-Furnace Boiler . . . ideal 
for the replacement of obsolescent and inefficient equipment, 


because of the simplification of 





operation andassured lowcost 
of steam. Address The Bab- 
cock & Wilcox Company,85 
Liberty Street, New York. 


WRITE FOR THIS 
FULLY ILLUSTRATED 
20-PAGE BULLETIN. 





LAGONDA 
CLEANERS 


for all tubes 


New processes, new conditions, new 
problems-of tube scaling —but always 
a LAGONDA cleaner to meet them. 
Scaled tubes in boilers, superheaters, 
side-walls, evaporators, oil stills,— all 
sorts of tubular equipment— yield to 
LAGONDA methods and LAGONDA 
long experience. 


Put the right LAGONDA CLEANER 
on the job—and keep your tubes clean. 
The Lagonda Catalog—on request — 
tells you which type of cleaner you need. 


THE LAGONDA MFG. CO. 
SPRINGFIELD, OHIO 


An Elliott Company Organization 
District Offices in Principal Cities 


[ f you want better 
feed water heating, plus 


corrosion prevention 


Investigate Elliott deaerating heaters. For a spe- 
cific reason, conditions which give deaeration in 
a heater also insure that the feed water is heated 
exactly up to the saturated steam temperature. 
Nobody can ask for better heating performance 
than that. At the same time, the function of 
deaeration eliminates all worry about corrosion 
in boilers, feed lines, steam lines, and 
steam using equipment. 


As to construction, Elliott deaerat- 


E a L | O T T ing heaters have dozens of superior 
DE AER ATING features which we would be glad to 


explain to you or which you can find 


HEATERS. described in descriptive bulletins. 


N-926 


G ELLIOTT 


POW ER — Mid-December, 1934 






























plant 


Tou 


It takes a careful analysis to determine the best 
5 may call for and most economical power generating unit for 
i a particular plant. Rarely do conditions point 


STE A M ENG NES off-hand to one type of unit. 
The steam engine definitely fits into the pic- 


ture in many cases. And it need not be a unaflow 





‘ a engine either. An Elliott four-valve engine oftentimes meets the 
conditions better than a poppet valve unaflow engine. (Elliott 
i @ builds them, too). Elliott also has a Corliss valve unaflow engine 
which obtains many of the benefits of the unaflow type, but 
: e maintains advantages of Corliss valves as opposed to poppet valves. 
‘ The Elliott line of engines is complete from the types men- 
ELLIOTT tioned down to single-valve and center-crank engines. These are 
popular, for instance, in school buildings where all of the steam 
STEAM ENGINES exhausted from the engine, and more too, is required for heating. 
; Vw snl ened akc Bilan see sialon Besides a complete line of steam engines, Elliott Company 
/ being modern and up-to-date in every also manufactures all types of steam turbines, from mechanical 
) particular. Throughout the engine, refine- 


auete ining hotter apatetion, mente 005- drive units up to turbine-generators of 7900-kw. capacity. 
nomical and efficient tnbeication, and =F ]hiott also builds the generator right along with the engine or 
ance. A new bulletin B-3 has just been turbine as a completely coordinated unit—a potent advantage. 
} published. A copy will be sent on request. ‘Talk over your power generating problem withan Elliottengineer. 
N-926 B-312 


PITTSBURGH, Heat Transfer Dept. JEANNETTE, PA. 
a PA. Steam Engine Dept. RIDGWAY, rN, 
Branches and Representatives in Principal Cities 
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COMBUSTION 


* FORD MOTOR COMPANY, 


Detroit, Mich.: One C-E bent tube boiler 
of special design; rated maximum output, 
900,000 lb. of steam per hour; design pres- 
sure, 1,400 Ib.; total steam temperature, 
900 F. Equipped with C-E water walls 
and screens with suspended walls, two 
C-E fin type economizers, and two C-E 
plate type air heaters. Fired by C-E 
pulverized fuel system. 


*CHEVROLET MOTOR CAR COMPANY, 


Detroit, Mich. (Baltimore, Md. Plant): 
Three C-E 4-drum bent tube boilers; rated 
maximum output, 45,000 lb. of steam per 
hour each; design pressure, 225 Ib. 
2 Been with C-E water walls. Fired by 
C-E multiple retort stokers. 


*COLGATE-PALMOLIVE-PEET COMPANY, 
Jersey City, N. J.: Two C-E 4-drum 
bent tube boilers; rated maximum output, 
85,000 Ib. of steam per hour each; =~ 
ressure, 440 1b.; total temperature, 600 F. 
quipped with C-E side water boxes. 
Fired by C-E Coxe traveling grate stokers. 


*COLGATE-PALMOLIVE-PEET COMPANY, 
(Jeffersonville, Ind., Plant) : One C-E 
4-drum bent tube boiler; rated maximum 
output, 35,000 Ib. of steam per hour; 
design pressure, 425 lb. Equipped with 
C-E water walls and water cooled arch, 
and C-E economizer. Fired by C-E Green 
forced draft chain grate stoker. 


*CONTAINER CORPORATION OF AMERICA, 
Chicago, Il!.: One C-E 4-drum bent tube 
boiler; rated maximum output, 70,000 Ib. 
of steam per hour; design pressure, 448 
lb.; total steam temperature, 680 F. 
Equipped with C-E side water walls and 
rear arch water screen. Fired by C-E 
Green forced draft chain grate stoker. 


*DETROIT EDISON COMPANY, 


(Connors Creek Plant) : Two twin set 
bent tube boilers of special design; rated 
maximum output, 392,000 lb. of steam per 
hour; design pressure, 710 Ib.; total steam 
temperature, 850 F. Equipped with C-E 
water walls, C-E economizers and C-E 
late type air heaters. A previous order 
or two similar units, also received by 
C-E, was completed this year. 


*xDUPONT RAYON COMPANY, 


Ampthill, Va. (Spruance Plant): One C-E 
4-drum bent tube boiler; rated maximum 
output, 120,000 Ib. of steam per hour; 
design pressure, 450 lb.; total steam tem- 
perature, 700 F. Equipped with C-E com- 
pletely water cooled furnace, C-E tubular 
air heater and Elesco superheater. Fired 
by C-E pulverized fuel system. 


* FIRESTONE TIRE & RUBBER COMPANY, 


Akron, O.: One C-E sectional header 
boiler; rated maximum output, 350,000 Ib. 
of steam per hour; design pressure, 1,400 
lb.; total steam temperature, 769 : 
Equipped with C-E completely water 
cooled furnace, C-E plate type air heater 
and Elesco superheater. Fired by C-E pul- 
verized fuel system. In addition to the 
above contract the Firestone Tire & Rub- 
ber Company also ordered a C-E Green 
forced draft chain grate stoker for another 
boiler of 875 hp. rating. 


*CAPITAL ELECTRICITY WORKS, 


Nanking, China: Two C-E steam gener- 
ators; rated maximum output, 133,200 lb. 
of steam per hour each; design pressure, 
525 lb.; total steam temperature, 725 F. 
=aeveee with C-E plate type air heaters, 
C-E water walls and screens. Elesco 
superheaters. 


* Rated over $1,000,000. 


Hopewell, W. Va.: Two C-E Murray-Waern 
System chemical and waste heat recov- 
ery units. These units are designed for 
service in connection with the production 
of paper pulp. Each unit includes smelter 
boiler with water cooled walls, waste heat 
boiler, superheater and air heater—all of 
special C-E design and construction. Cal- 
culated steam production, each unit, when 
operated at capacity is 500,000 lb. of 
steam, from and at 212 F., per 24 hours. 


PENNSYLVANIA SALT MANUFACTURING CO., 


Wyandotte, Mich.: One C-E 4-drum bent 
tube boiler; rated maximum _ output, 
150,000 lb. of steam; design pressure, 448 
lb.;+ total steam temperature, 700 F 
Equipped with C-E water walls, screen 
and water cooled arch, C-E plate type air 


heater and Elesco superheater. Fired by 
C-E pulverized fuel system. 

U. S. WAR DEPARTMENT, 

Wright Field, Dayton, O.: Two C-E 


4-drum bent tube boilers; rated maximum 
output, 62,500 lb. of steam per hour, each; 
design pressure, 200 Ib. quipped with 
C-E water walls. Fired by C-E pulverized 
fuel system. 


*U. S. INDUSTRIAL ALCOHOL COMPANY, 


New York, N. Y.(Curtis Bay, Md. Plant): 
Two C-E 4-drum bent tube multiple cir- 
culation boilers; rated maximum output, 
125,000 lb. of steam pr hour; design pres- 
sure, 650 1b.; total steam temperature, 
685 F. Equipped with C-E water walls 
and C-E plate type air heaters. Fired by 
C-E pulverized fuel system. 


* WESTINGHOUSE AIR BRAKE COMPANY, 


Wilmerding, Pa.: Two C-E 4-drum bent 
tube boilers; rated maximum output, 
68,000 lb. of steam per hour each; design 
pressure, 575 lb. Equipped with C-E 
water walls and Elesco superheater. 


CITY OF HASTINGS, 


Hastings, Neb: One C-E 4-drum bent 
tube boiler; rated maximum output, 55,000 
Ib. of steam per hour; design pressure, 
440 Ib. ws *s: ped with C-E fin tube 
econmizer, . tubular counterflow air 
heater, and Elesco superheater. Fired by 
C-E pulverized fuel system. 


*DENVER TRAMWAY CORPORATION, 


Denver, Colo.: Five C-E 4-drum bent 
tube boilers; rated maximum output, 
50,000 lb. of steam per hour each; design 
= 233 lb.; total steam temperature, 


DUVAL TEXAS SULPHUR COMPANY, 

Boling, Texas: Four C-E low head bent 
tube boilers; rated maximum output, 
iy lb. of steam each; design pressure, 
STATE HOSPITAL FOR NERVOUS DISEASES, 


Benton, Ark.: Three C-E 275 hp. low 
head bent tube boilers. 


UNIVERSITY OF MISSISSIPPI, 
Oxford, Miss.: Two C-E 315 hp. low 
head bent tube boilers. 


NEW HAMPSHIRE STATE HOSPITAL, 


Concord, N. H.: Two C-E 316 hp. box 
header boilers. 


OKLAHOMA AGRICULTURAL & MECHANICAL 
COLLEGE 


Stillwater, Okla.: Two C-E 294 hp. low 
head bent tube boilers. 


*XTHERMOID RUBBER COMPANY, 


Trenton, N.J.: Two C-E 295 hp. 4-drum 
bent tube boilers and two C-E Coxe trav- 
eling grate stokers for firing same. 


TUETRITET Gas ee wee Fo WWE eee 


*HUMMEL-ROSS FIBRE CORPORATION, 


_ CREIGHTON MEMORIAL ST. JOSEPH’S 
HOSPITAL, 


Omaha, Neb.: Two C-E 294 hp. low head 
bent tube boilers and two C-E Green 
forced draft chain grate stokers for firing 
same. 


WESTERN STATE COLLEGE, 


Gunnison, Colo.: C-E 181 hp. low head 
bent tube boiler and C-E Type E stoker 
for firing same. 


CAMPERDOWN COMPANY, INC., 


Greenfield, S. C.: C-E 400 hp. low head 
bent tube boiler and C-E Type E stoker 
for firing same. : 


SWIFT MANUFACTURING COMPANY, 


Columbus, O.: C-E 486 hp. box header 
boiler and C-E Type E stoker for firing 
same, 


* UNION WAREHOUSE CORPORATION, 


Union City, N.J.: C-E 400 hp. low head 
bent tube boiler and C-E Type E stoker 
for firing same. 


U. S. ARMY DREDGE, 
‘*‘Blackwater’’: Two C-E 193 hp. marine 
boilers. 


*PUBLIC SERVICE OF COLORADO, 


Denver, Colo. (La Grange Station) 

C-E 4-drum bent tube boiler; rated maxi- 
mum output, 75,000 lb. of steam per hour; 
design pressure, 448 lb. 


DAH YIH CHENG COTTON MILL, 
Shanghai, China: C-E 267 hp. 4-drum 
bent tube boiler. 

*RATH PACKING COMPANY, 


Waterloo, lowa: C-E 4-drum bent tube 
boiler; rated maximum output, 40,000 Ib. 
of steam per hour; design pressure, 450 lb. 


*ARMSTRONG PAINT & VARNISH COMPANY, 


Chicago, Ill.: C-E 253 hp. low head bent 
tube boiler. 


SHELBY COUNTY PENAL FARM, 


Mullens Station, Tenn.: C-E 327 hp. low 
head bent tube boiler. , 


CITY OF MIAMI, 


Miami, Fla.: 
boiler. 


*CHAMPION FIBRE COMPANY, 


Canton, N.C.: Four C-E traveling grate 
stokers for firing black liquor chemical 
recovery units, and C- smelter top boiler 
for same. 


C-E 358 hp. waste heat 


* SWIFT & COMPANY, 


Chicago, II!. (Harrison, N. J., Plant): Four 
C-E Type E stokers for 520 hp. boilers. 


* MICHIGAN SUGAR COMPANY, 


Saginaw, Mich.: C-E Type E stoker for | 
pulp dryer. A repeat order for two addi- 
tional C-E Type E  stokers was also 
received this year by C-E from this com- 
pany for a similar application in their 
Sebewaing, Mich., plant. 


*NATIONAL ANILINE & CHEMICAL COMPANY, 


Inc., New York, N. Y., (Buffalo, N. Y., | 
Plant) : Two C-E Coxe traveling grate 
stokers for 509 hp. boilers. 


* AMERICAN CAN COMPANY, 


Chicago, Ill. (Constantine, Mich., Plant): 
Two C-E Green forced draft chain grate 
stokers for 400 hp. boilers. 
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LEADERS oF inpustry 


CONTINUE TO PURCHASE C-E EQUIPMENT 





CONTINENTAL REFINING COMPANY, 


Oil City, Pa.: Two C-E Type E stokers 
for 300 hp. boilers. 
*EQUITABLE BUILDING CORPORATION, zs 


New York, N. Y.: Two C-E Coxe travel- 
ing grate stokers for C-E 440 hp. boilers 


*MEAD PAPERBOARD CORPORATION, 


Nashville, Tenn.: Two C-E Type E 
stokers for 304 hp. boilers. 


*A. C. SPARK PLUG COMPANY, 


Flint, Mich.: C-E Type E stoker for 500 
hp. boiler. 


*xALUMINUM COMPANY OF AMERICA, 


Cleveland, O. (Detroit, Mich., Plant) : 
C-E Type E stoker for 300 hp. boiler. 


*GULF REFINING COMPANY, 


Pittsburgh, Pa. (West Port Arthur, Texas): 
Three sets of C-E water walls for three 
C-E 1,544 hp. bent tube boilers. 


*BOSTON ELEVATED RAILWAY, 


Boston, Mass.: Two sets of C-E water 
screens for 1,820 hp. boilers. 


*xKOPPERS GAS & COKE COMPANY, 


Seaboard, N. J.: C-E Coxe 
grate stoker for 615 hp. boiler. 


_*PENNZOIL COMPANY, 


Oil City, Pa.: C-E Type E stoker for 
410 hp. boiler. 


STANDARD BREWING COMPANY, 


Rochester, N, Y.: C-E Type E stoker 
for 308 hp. boiler. 


* WEIRTON STEEL COMPANY, 


Weirton, W. Va.: C-E Coxe traveling 
grate stoker for 603 hp. boiler. 


YOUNG MEN’S CHRISTIAN ASSOCIATION, 
Cleveland,O.: C-E Type E stoker for. 
230 hp. boiler. 

* RAILWAY STEEL SPRING COMPANY, 


Latrobe, Pa.: 
409 hp. boiler. 


*DURHAM HOSIERY MILLS, 


Durham, N.C.: C-E Type E stoker for 
180 hp. boiler. 


* FISHER BODY CORPORATION, 


Detroit, Mich. (Flint, Mich., Plant): 
C-E fusion welded 54-inch boiler drum. 
A repeat order for a similar drum was 
also received by C-E this year from this 
company for their Memphis, Tenn., plant. 


*GENERAL CIGAR COMPANY, 
West Hartford, Conn.: C-E Type §S 
stoker unit for 150 hp. boiler. 

* CANADIAN INTERNATIONAL PAPER COMPANY, 


Gatineau, Quebec: C-K plate type air 
heater. 


traveling 





C-E Type E stoker for: 


Glance through the accompanying list of 1934 buyers of C-E 
equipment and note the number of names that qualify as leaders 
in the various industries represented. Note also the range of 
work from small boilers and stokers to the Ford Motor Com- 
pany unit designed to produce up to 900,000 lb. of steam per hr. 
at 1400 lb. pressure and 900 F. total temperature. ... When 
you buy C-E equipment you are purchasing the products of 
an organization which has the confidence of buyers whose 
facilities for investigation of relative equipment values are the 
best obtainable. Furthermore you are dealing with an organi- 
zation whose experience in the complex problems of combus- 
tion, steam generation and heat recovery is as comprehensive 
and diversified as its line of products—in short a company that 
can assure you an installation correctly engineered for your 
particular requirements whether you are buying a stoker for a 
boiler of less than 100 hp. or a steam generating unit larger 
than any thus far built. ... We submit this partial list of our 
1934 work as evidence of our ability to serve you in connection 
with any plans you may have for modernizing, replacing or 
adding to your present boiler plant facilities. 


COMBUSTION ENGINEERING COMPANY, INC. 
200 MADISON AVENUE, NEW YORK 


Canadian Associates, Combustion Engineering Corporation, Ltd., Montreal 


MANUFACTURING PLANTS: 


The Hedges-Walsh-Weidner Company, Chattanooga, Tenn.; Coshocton Iron Com- 
pany, Monongahela, Pa.; Raymond Brothers Impact Pulverizer Company, Chicago, 
Ill.; Heine Boiler Company, St. Louis, Mo. 
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HAT BETTER EVIDENCE 


In the first 11 months of 1934, the boiler feed sys- 
tems in 233 power plants . . . with from one to 
eight boilers each . . . were made thoroughly mod- 
ern with fully-automatic COPES Control. What 
better evidence could be offered to support these 
statements: 











1. Correct feed water regulation should be an 
important part of every boiler modernization 

























Rae r 
COPES Type SS-2 we ae near the top of your 1935 
a angio alge udget for plant improvements. 
form pressure drop % 
across feed control 2. Alert engineers who look beyond the quoted : 
yee ae price for value . . . for dependable per- Vs 
where ego pres- formance and long service life... prefer “warren whens ae ee 
s i ° uctuate rapidly. ouble 
venlige “quay Bod COPES Regulation to any other type. Control Regulator is responsive to 
I. steam flow with compensation for 
onda 3. Some type of COPES Feed Water Regulator wisettarttemen, Shase tn cedian 
level control, level and pressure control than all other makes of steam-flow 
: type regulators combined. 
or responsive to steam flow... offers a 


means of improving your boiler operation, 
of cutting your boiler room costs. 


May we present information on how COPES Feed CoO bee E S 


Water Regulation will benefit you? SYSTEM oF BOILER FEED CONTROL 


¢~ NORTHERN EQUIPMENT CO. 


mum 4221 GROVE DRIVE, ERIE, PENNSYLVANIA 


BRANCH PLANTS IN CANADA, ENGLAND, FRANCE, GERMANY, AUSTRIA, ITALY REPRESENTATIVES EVERY WHERE 
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Three, new, cross drum, forged 
steel, sectional header boilers were 
furnished this year for the power 
plant of this large Federal institu- 
tion at Washington, D. C. Each 
boiler has 7500 square feet of heating 
surface, is fitted with convection 
superheater for 115 deg. F., and 
operates at 225 lb. gauge pressure. 
Many Government boiler plants are 
equipped with Foster Wheeler ap- 
paratus constructed under most 


St. Elizabeth’s Hospital 















searching inspection and tests of 
Federal engineers. 

Equipment of this high quality is 
always furnished by Foster Wheeler. 
It has been supplied for power plants 
in the Navy Yards, as well as for 
Naval and auxiliary vessels. Other 
Government boiler orders are going 
through the shops at this time. 

Working to the highest standards 
insures fine equipment and maximum 
return on the investment. 


FOSTER WHEELER CORPORATION, 165 Broadway, New York, N. Y. 
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AUTOMATIC 
DOUBLE CUSHIONED 
TRIPLE-ACTING AND 

NON-RETURN VALVES 


For protection of life and property, no finer invest- 
ment can be made in any plant than the installation 
of a good non-return valve that will work without 
sticking. The Golden-Anderson Non-Return Valve 
is the finest valve of its type. Thousands of them 
are in service today in every industry—including 
more than 5000 in steel mill power plants. 





Automatically cut out the boiler the instant that a tube arranged with “combination feature” to open valve like 
rupture or other internal break occurs. regular gate and globe valve. 

Automatically cut off the steam flow from every boiler the Can be tested in service from boiler room floor. 

instant that a steam pipe breaks. Double Corliss Dash Pot that cushions in opening and 
Automatically equalize the pressure between all boilers. closing. As they are sealed and out of current steam flow, 
Automatically cut in a boiler, making accidents due to dirt and grit cannot bind or stick valves. 

inaccurate steam gauge impossible. Cannot pound, spin, stick or chatter. 

Positively prevent backflow of steam into a cold boiler. By disconnecting pilot valve, the triple-acting style can 
Can be closed by hand, like ordinary stop valve, and be changed into plain non-return. 












































GOLDEN-ANDERSON The Golden - Anderson GOLDEN-ANDERSON 
Automatic ‘‘Cushioned” Controlling line also includes check Double ‘‘Cushioned”, Quick-Closing 


Altitude Valves Guaranteed tee te com Emergency Trip Valves 
Keep the water level constant in reservoirs, standpipes, ? v , Golden-Anderson combined throttle and auto- 
tanks, etc., under all conditions. pressure reducing matic —T — | have been tp tgpenn 
, . Contain no floats or fixtures engines and turbines from ‘“run-aways’’ for over 
cle or ona en ». valves, etc. New Cata- 25 years. Operate three ways: Automatically, 

























A perfect cushion by water and air absolutely prevents log of complete line explosions.” by Sooeee Switch. Prevent flywheel 
water a surges and broken mains. No metal- t Corliss’? cushioned—no 
to-metal seats. % 4 . 
= a: al | rrr Boar ao ent atu 
— a cally, by 
parts. Furnished in 
2; <y ‘sioctrtetty, if de- angle and globe pat- 
sired. terns for high or low 
3. By hand. pressures. ‘‘Always 


May also be arranged to 
automatically close when a 
break occurs in the mains. 
When necessary, they may 
be so connected as to “‘work 
both ways’’ on a single line 
of pipe. 


Ready for Service.” 
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LD N-A R SON VALVE SPECIALTY CO. 


ULTON BUILDING a= PITTSBURGH PA. 
1 SRNR ES 
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EVERY DOLLAR 








SAV ED 


ee. He at 


ADDS 


A DOLLAR TO 
NET PROFITS 


A saving of 5% on your fuel 
bill is equal to the net profit 


on how much new business? 


The day is rapidly approaching 
when no man will operate a boiler 
plant unless it is equipped with the 
means whereby its daily perform- 
ance may be checked and its opera- 


tion closely controlled. 


In generating stations, the cost per 
unit of electricity fluctuates as the 


boiler house efficiency, while the cost 





of steam in industry has a far- 


reaching effect upon net profits. 


Control cannot be effective unless 
based upon truth-telling instruments 


which give reliable guidance to 


operators at the operating platform 


—and provide essential records at 
a convenient point for the engineer 


in charge of plant operation. 





When you decide—as you eventually 


will—to take full advantage of the 
assistance modern instruments can 
render, a statement of your problem 
to Republic will make available an 
unmatched engineering service. Our 
engineers will be glad to study your 
problem and make recommendations 
which will be of practical aid in reduc- 


ing the cost of steam in your plant. 


WRITE FOR BULLETIN “REPUBLIC ECONOMY IN INDUSTRY” 


REPUBLIC FLOW METERS Co. 


2222 DIVERSEY PARKWAY 
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CHICAGO, ILLINOIS 
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from all pressures 
to any pressure 
in one 
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SQUIRES Reducing Valves 


A positive Dead End Valve 














; \ No matter how difficult the service may be, Squires 

Other Genuine Reducing Valves deliver the necessary pressure. Sim- 

Squires Steam ple construction and easy accessibility of working 

ays parts insure the Squires Valve’s continuous and ac- 
Specialties curate performance. 


Control of this valve is by a pilot valve which is 
governed by the low pressure side. Delivery pressure 
is independent of the high pressure side and its main- 


Standard Genuine Squires 
Steam, Air and Blast 


~— tenance is certain. Operation is automatic when the 

New Genuine Squires pilot valve is set. 
ave The durability and sensitivity of Squires Patented 
Class “E” Pump Governor Diaphragms, which are used in all Squires Reducing 
Class “H” Pump Governor Valves, Pump Governors and Boiler Feed Water Con- 


Class “B” Excess Pump 


Sear trollers, add to the superiority of Squires operation. 


Complete details about the Squires Line may be 


Boiler Feed Water had on request. Consult our engineers. 


Controller 


\ / Send for Catalog A-1-10 
































\ TRADE MARK ) 








Tue C.E.< “SQUIRES ComPANY 
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No. G6 of a series 
of advertisements ad- 
dressed to engineers. 


Suside 4. Harta =e 


Mone! Metal is a regis- A 
te! 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 





NON-FREEZING” PIPE UNION, MADE OF FORGINGS 
RESISTS UP TO 1,000° F. OR 3,000 LB. PRESSURE! 





High pressure pipeunion 
manufactured by Crane 
Co., Chicago, lil. Made 
entirely of forged metal. 
The threaded endis drop 
forged Monel Metal with 
seating surface ground 
to receive forged steel 
tail piece. j 























Large Monel Metal gaskets 13' and 12' diameter. 
Made by the Akron Metallic Gasket Co., Akron, Ohio. 





pee 


UNUSUAL GASKETS MEET 
SEVERE CONDITIONS OF 
CHEMICAL PLANT SERVICE 





The Akron MetallicGasket Company, 
Akron, O. received an order from an 
important chemical concern, for two 
large gaskets. One 13 feet and the 
other 12 feet in diameter. 


Chemical plant use obviously in- 
volved very severe corrosion condi- 
tions. It was therefore essential that 
these gaskets should give not only a 
tight seal against the ordinary leaks 
caused by seepage of fluids, butshould 
also obviate leaks caused by the de- 
structive action of chemicals. 


A material possessing stubborn re- 


sistance to corrosion was called for. 
(Continued at top of next column) 
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So the gaskets were constructed of 
two layers of Monel Metal, separated 
by a layer of asbestos. 


Monel was selected because this high 
Nickel alloy is absolute proof against 
rust and resists many kinds of corro- 
sion, often at elevated temperatures. 


CAN YOU BEAT IT? 











) In the Prima Brewery 
boiler room, Chicago, 
Ill., rods in the injector 
pump show no sign of 
scratch, rust or pitting. 
Yet they’ve seen 3 years 
of daily service! 

Packing glands are only “finger tight.” 
For the rods have “polished-in” as smooth 
as glass, and a perfect oil seal is the 
natural consequence. 

Explanation: they are Monel Metal 
bump rods, therefore completely rust- 
proof, and able to withstand corrosion 
of many kinds. 

Can you beat it? If you know of acom- 
parable case of Monel Metal pump rod 
performance, please tell us about it. 














HE Crane Co., Chicago, Illinois, 
makes a high pressure pipe union 
with several distinctive features. 


All the parts are forgings. The 
conical male end and the union ring 
are forged steel, while the female end 
is forged Monel Metal with a ground 
seating surface. 


The result is a non-corrosive seat 
that, even when used at highest tem- 
peratures or highest pressures, is 
completely proof against leaks. 


This forged Monel Metal seat is 
standard on the Crane 246-H high- 
pressure union. It is used for super- 
heated steam or hot oil at 900 Ibs. 750° 
F., for hot oil at 725 Ibs. 1,000° F., and 
for cold water, oil or gas at 3,000 lbs. 


The parts are easily separated at 
disassembling, because Monelisabso- 
lutely rust-proof and cannot “freeze” 
with steel. Likewise the threaded 
steel union ring cannot “freeze” or 
rust to the outside threads of the 
Monel part, which in turn will not 
“freeze” to the pipe. 


Monel Valve Parts Foil 
Rust, also Erosion by 
High Pressure Steam 
When you get a high pressure valve 
from Vogt’s, you can specify a seat 


ring, disc and stem that neithersteam 
nor condensate can rust. 


For such parts may be Monel 
Metal, the high Nickel alloy that is 
absolutely rust-proof. 


Monel’s toughness resists the ero- 
sion and distortion of 








Monel Metal seat ring, discandstem. Machined from 
cold drawn Monel bar stock for use in high pressure 
steam valves with drop forged steel bodies as manu- 
factured by Henry Vogt Machine Co., Louisville, Ky. 


steam, even at highest 
pressure and tempera- 
tures. 


The Henry Vogt Ma- 
chine Co., of Louisville, 
==" Ky., machines Monel 
Metal valve parts from cold drawn 
Monel bar stock...and so adds 
greatly to the life of the equipment. 
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Size C-60, single-stage compressor, providing a capacity of 240 C.F.M. free air, 
compressing to 50 pounds gauge. 


The average compressor operating engineer has often hoped for and even visualized a 
compressor unit embracing simplicity of design, installation and operating ease. Fuller 
Rotary Compressors have these characteristics. 


Continuous rotary motion eliminates vibration, expensive foundations and pulsations 
in air lines. These compressors have rotors running in two heavy-duty roller bearings. 
There is no continual bearing take-up involved. A forced-feed lubricator assures cor- 
rect lubrication at all times at all necessary points. 





Due to their small size in relation to free air delivered, Fuller Compressors are ideal 
replacements for obsolete compressor house equipment, or if conditions warrant, these | 
compact units should be placed close to the | 
point of air consumption to overcome losses | 
incurred with long transmission lines. 


Fuller Rotary Compressors have solved a | 
large number of difficult installation prob- | 
lems, where dependability is essential, and 








Type C-150-80, two stage, Fuller Rotary Air Compressor. loss of efficiency cannot be tolerated. 


Actual free air delivery 750 C.F.M. at 100 pounds gauge 
pressure. Two-stage vacuum pumps are of the same 


general arrangement. Write for Bulletin C-3A for full details. 


CHICAGO: 1118 MARQUETTE BLDG. 


Fuller Co 


CATASAUQUA, PENNA. 
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Drop Forged Steel Gate Valve 
Union Bonnet Gasket Joint 

Removable Seats Solid Wedge 
600 lbs. S.W.P.@800°F, 














Drop Forged Steel Globe 
Valve 

Bolted Bonnet GasketJoint 

Removable Seat Loose Disc 


600 Ibs. S.W.P.@900° F. 










of 


—_ > 
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Drop Forged Steel Gate 
Valve 
Union Bonnet Ground Joint 
Removable Seats 
Solid Wedge 
600 Ibs. S.W.P.@800° F. 


TELE cr 








Drop Forged Steel Gate 






Valve 
Bolted Bonnet Gasket Joint 
Removable Seats 
Solid Wedge ™ Bolted Bonnet Gasket Joint 
600 Ibs. S.W.P.@900°F. . ‘ Removable Seat Plug Stem 
; 600 Ibs. S.W.P.@900° F, 








Drop Forged Steel Globe 


Valve 







at Your Service! 


Put them to work in your plant! 
Write for Catalog F-7 They will give long uninterrupted service with absolute. 


safety under the most trying conditions. Positive con- 
New York trol and quick release are characteristic of Vogt valves. 
Cleveland Strength and endurance, that drop forging alone can give, 
Dallas are developed to the highest degree. 
Kanne Cite Make real valve economy and satisfactory performance 


certain by specifying VOGT DROP FORGED. 
HENRY VOGT MACHINE COMPANY 


LOUISVILLE Incorporated KENTUCKY 


Manufacturers of : Drop Forged Steel Valves and Fittings, Oil Refinery Equipment. 
Water Tube Boilers, Ice Making and Refrigerating Machinery, Heat Exchangers 





drop 
forged Srrrt VALVES 
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WATER AND OIL SPRAYS 























































Fig. F-27 &. a | 
TD comer 9° Dia. Fla. 
ATOMIZING Fig. B-9 




















NOZZLES 


' This nozzle breaks up the liquid 
into the finest spray possible 
with direct pressure—no air or 
steam as the atomizing me- 
dium. Stainless steel tip and 
disc make it highly resistant 
to corrosion. For oil or 
water, but if for the 
latter must be specially 
tested. 


ASH QUENCHERS 


So constructed they produce a 

relatively ‘“‘solid” spray cone of 
about 80 degree included 
angle, wetting the entire 

sprayed area of ashes with 

equal volume of water. 
Available as illustrated 

and also in fig. C-113 

which sprays parallel 
to body instead of at 
45 degree angle. 


Catalog 6-C 


NON-CLOG NOZZLES 


Available in 34"' male pipe size and in 
3g" and 14" female (fig. 631.) For indus- 
trial air washers size delivering 68 G.P.H. 

at 20 Ibs. is strongly recommended. 


Catalog 6-C 

























Bulletin No. 16 


Fig. BB 


RE-COOLING SPRAYS 


For re-cooling condensing water in spray ponds. Conical swirl chamber 
tends to balance liquid, giving anevenspray. Madein1",114", and 2" pipe sizes. 


Catalog 6-C 



















AIR 
OR STEAM 
OIL 
ATOMIZER 


Will burn real No. 4 oil efficiently without heating, using 3 to4 lbs. air pressure. Adjustable for different 
capacities. Air and oil are intimately mixed before discharge into furnace by specially designed nozzle head. 
Write for complete information 





——|"< 
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Fig H-204 











MONARCH MFG. WORKS INC. 


2731 E. WESTMORELAND ST., PHILADELPHIA, PA. 
i i 
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G-E gear-motors are desi for simple 
coupatt, low-speed installations 


bearing Ision-indue- 
tion oie small drives 





G-E synchronous 
motor We 


New G-E disktyoe isle, mounted on speed, direct. 
connected drives 


te ott — for controlling small hoists 
and winches 





G-E combination mag- 
netic switch—a line 
switch and a m 
starter under one cover 


General Electric close-coupled turbine-gear sets 
: provide both power end low-preture steam for 





: o: E ig . 
; een, motes t 
5 controller 





Whatever your 


Power-ftransmission Problem 


General Electric Apparatus and Service 
Will Help You Obtain Full Value from 
Your Investment 


OU'LL find that General Electric's complete service offers 
important advantages that save you money. 


Everything electric from one manufacturer—from wire, cable, 
motors, control, to the largest power and generating apparatus — 


simplifies purchasing and assures you that both installation and 64 saan type, induction 
service will be handled efficiently and economically. motor etbeilly dtsined for dee 


Valuable assistance in solving your electrical problems is available 
to you through a nation-wide organization of electric-equipment 
specialists. Our nearest office is ready to help you. 


The quality of G-E materials and workmanship is your assurance 
of equipment that will give dependable service at low mainte- 
nance. General Electric Company, Schenectady, N. Y. 


GENERAL &@ ELECTRIC 





G-E squirre ¢ induction tor, with 
sameness « 














Direct-connected to a deep-well 
pump in the Philadelphia plant of 
the Continental Distilling Corp., 
this G-E vertical motor is doing 
an efficient, money-saving job 


Six pumping units in the new 
Lakewood Pumping Station 
at Duluth had six different 
motor and control require- 
ments. General Electric sup- 
plied the right equipment for 
each unit 


Where it is 

desirable to elim- 
inate noise and vibration, : 

G-E quiet motors on sound-isolating bases provide quietness 
and smoothness of operation 


Coupled to an impact coal pulverizer, this G-E 
mechanical-drive turbine is installed in the power 
plant of a large paper mill. For power-plant auxil- 
iaries, this type of drive offers simplicity and 
economy of operation 


Employed as a ventilating- 
fan drive by the Powhatan 
Mining Co., Powhatan, O., 
this G-E 200-hp. synchro- 
nous motor saves the user 
$4500 annually through 
improved power-factor 





Operating finishing crushers in a large crushed-stone 
lant, these two G-E induction motors, with GE 
ontrol, give dependable, uninterrupted service that 

means low operating costs and greater profits 


Direct-connected to two ammonia compressors in 
the Pilsener Brewing Co. plant at Cleveland, this 
200-hp., 300-rpm., G-E synchronous motor sup- 
plies a dependable, economical answer to an 
important drive problem 


G E N E R 
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Wherever you are... 
we ean serve you well 


Gf 



































75 Sales Offices 
25 Service Shops 
29 Warehouses 


G-E Motor Dealers 
Everywhere 















Everything Electric for the Mill and 
Factory .... Quality Products with 


Performance That Builds Confidence... 
Dependable Service to Industry for 


More than Forty Years 
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Serenata 


The Adapter 





NIFORM performance—tesistance to oil at high or low 


temperatures — low co-efficient of friction . . . these are The Spreader 
the important features of the Garlock KLOZURE that dis- 


tinguish it as an extraordinary oil seal. 
Consisting of only four parts, the Garlock KLOZURE is as 
simple in construction as it is dependable in use. 


This sturdy oil seal is made in a wide range of sizes. The The Sealing Member 
Garlock KLOZURE will solve your oil * 3 


seal problems and save money for you! : — 


Write for booklet! 


THE GARLOCK PACKING COMPANY re 
PALMYRA, NEW YORK PATENTED © * ~~ 


In Canada: The Garlock Packing Company of Canada, Ltd. 
Montreal, Quebec 


GAR LO-+e & 
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In the oil fields a single belt failure 
may be extremely costly. Many oil 
companies have standardized on 
endless Highflex because it lasts so 
long, often 50% longer than any 
other belt. 


IN RUBBEE 


Endless Highflex Belts in a coal 
washery which standardizes on 
these endless belts because they 
maintain tension, reduce slippage, 
last longer and reduce belt cost. 





Records show this 
result for plant with 
300 belts after one 
year of using new 
Goodrich Plylock 
endless belt 
method. Also many 


other advantages. 


Endless Highflex on the crusher drives of a western mine. Any 
mechanic can learn in an hour or two bow to make belts endless 
by the new Goodrich Plylock method. 
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@ Every user wants endless belts. But they have always 
been too cumbersome to apply, or have taken too long 
to secure, or have required dismantling of machinery. 


Goodrich set out to develop a practical method of 
making belts endless—and the Plylock Splice* and a 
portable electric vulcanizer gave the answer. 


Before public announcement, this revolutionary 
method has been tested in many plants. One, with 300 
13-inch belts, had tried rubber, but because of extreme 
tension necessary, fasteners could not be used and the 
best splice then available failed in a week. So engineers 
had standardized on a special premium leather belt 
which lasted 2 weeks, was respliced, lasted 4 months, 
was rebuilt and then lasted 6 weeks. A total for the 
best leather of 6 months at the most. 


With their fingers crossed, the engineers in this plant 
tried Highflex, made endless on the machines with 
the new Plylock Splice and electric vulcanizer. They 
have just taken off the original belts—after 9 months 
without a single shut-down or one moment’s attention. 


Now every one of the 300 belts is Highflex, each vul- 
canized on the drive in 45 minutes. Highflex costs less 
than ¥ as much as the leather they had used, gives them 
50% more life, saves the time of one man formerly 
required to remake leather belts, and increases output 
by reducing idle machine time. 


Piece-work employees at this plant had demanded an 
increased scale. Since using endless Highflex there 
has been no belt failure, so output is up, employees 
are happy, and there has been no more talk of an 
increased scale. 


Look at the Plylock Splice and you’ll see why it 
eliminates belt trouble. The outside seam (which was 
where endless belts failed) is turned under the surface, 
so that strain and windage cannot get at it. 


Any Highflex Belt can be made endless by the Plylock 
method. You pay no premium—the only cost is the 
vulcanizer (from $45 up) or a reasonable charge if 
your Goodrich Distributor uses his equipment (most 
of them already have it) in his shop or at your machine. 
Call your Goodrich Distributor today, and start sav- 
ing money. The B. F. Goodrich Company, Mechanical 
Rubber Goods Division, Akron, Ohio. 


* Patent applied for. 
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There is no drive too big for endless Highflex. For very wide belts special 
vulcanizers are shipped from the factory with expert mechanic to vulcanize 
belts endless on the pulleys. 

















Portable Vulcanizer used 
in making Highflex end- 
less, quickly and inexpen- 
sively, on the job. The size 
shown, for A. C., sells for 
$45 and willvulcanize any 
rubber belt up to 5'' in 
width. Models are avail- | 
able for both A.C. andD. | 
C. installations, andin 
larger sizes for larger belts. 


BAGS VS 


Wherever endless belts are possible in textile mill operations, you will find 
Highflex, the belt that does not relax under tension. 
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.»» They are Well Worth the Money 


HE Allis-Chalmers Type “‘M’’ high pressure DOUBLE SUCTION multi- 

stage centrifugal pump has exclusive advantages which insure economy 
of operation and maintenance. It has the simplicity and efficiency of the 
single stage double suction pump in multiple stages combined in a single 
casing with integrally cast water passages ...no diffusion vanes to wear 
and lose efficiency . . . a simple air cooled Kingsbury thrust bearing... . 
hydraulic balance without internal balancing devices . . . liberal inlet area 
into the impellers but without high speed of the inlet edges of the vanes due 
to the double suction impellers. Substantial bolting making tight joints 
between stages. These are the 
reasons why the type ‘‘M’’ pump 
is meeting with more and more 
favorable consideration in boiler 
feed and similar service. 
A type ‘‘M’’ pump installed in 
Ironwood, Michigan, to pump 
against 630 feet head saved more 
than twice its cost in the first 
year which is a striking example 
of an economy that quickly 
offsets any slightly higher cost 
over less modern pumps. 


Write for bulletin 1642B. 


LLIS- CHALMERS 


—— Allis-Chalmers Manufacturing Company, Milwaukee, Wisconsin, U.S.A. —— 
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These 
G-E extraction 
turbines for 
mechanical drive 
will save you money 


Y INSTALLING a small G-E extraction turbine for driving a pump, a 

fan, or similar machine, you can easily make real savings in fuel cost. 
‘The extracted steam performs a double service. First, it produces power by 
passing through part of the turbine; then, on being extracted from an interme- EUMrS 


diate stage, it provides a constant-pressure source of steam for process or FANS 
heating. COMPRESSORS 


General Electric manufactures a complete range of sizes of extraction turbines BLOWERS 


to meet almost any requirements of steam demand or power output. A G-E tur- LINE SHAFTS 
bine specialist will gladly explain the advantages of G-E turbines and assist you GENERATORS 
in selecting the proper unit for your requirements. For particulars, call the 
nearest G-E office or write to General Electric, Dept. 6A-201, Schenectady, N.Y. 


GENERAL (% ELECTRIC 
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EXPERIENCE HONOR QUALITY 
May Issue November Issue December Issue 








a THE SUPERHEATER COMPANY 
FIRMNESS THE AIR PREHEATER CORPORATION CONFIDENCE 


60 East 42nd Street, New York 


October Issue June Issue 





y foster 


KNOWLEDGE BUSINESS MORALS PROVED PRINCIPLES 


aie July Issue August Issue September Issue 


SUPERHEATERS + AIR PREHEATERS + GRIFFINHOTBLAST + WATER WALLS + ECONOMIZERS 
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K OR more than 20 years this simple a of policy has 
stood unchanged. It has proved a stable factor both in prosperity | 
and depression. Armstrong Traps give satisfaction (1) because | 
they have steadily pioneered new features of design; (2) because | 
they are built to the highest standards of quality; (3) because the 
service organization is competent and readily available to all 
users; (4) because they are rated accurately and srowided in: 
types to meet every operating condition and (5) because thie whole 


organization takes the guarantee seriously. It is natural that such 





a policy should have maintained this trap ina position of leader- 
ship in its field = many years. The 90 days’ free trial—which 
Armstrong originated in the sale of steam traps—still holds good. 


It enables you to prove the “complete satisfaction” which is offered. 


ARMSTRONG MACHINE WORKS 


812 Maple Street Three Rivers, Michigan 
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Controlled 


NATIONAL 





Ss 


ssi 


F ALL damage being caused by uncon- 

trolled water were as visible as this, 
you would heartily agree with us when we 
say that it pays to get the best possible 
protection whenever you deal with water. 
Unfortunately, in the case of steam 
boilers, the ravages of uncontrolled water 
are often hidden from view until after 
the damage is done. In order to be pro- 
tected against such losses, nearly 3,000 
plants are now using the Nalco System 
of feed water control. 


6222 West 66th Place 
Chicago, IIl. 
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ALUMINATE CORPORATION 








Che System that 


Rises ABOVE THE LEVEL! 
of ordimary 
feedwater } 
treatment « 
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FLOATLESS 
WATER COLUMNS 


Floatless HI-LO Alarm Mechanism gives 
unfailing protection... Operates on the dis- 
placement principle with solid weights, un- 
affected by pressure, cannot be penetrated by 
steam... Positive, powerful, hair-trigger Action 
.. Used by prominent Utilities and Industrial 
Plants... For pressures to 1,350 Ibs... Send for 
celluloid working model and Booklet WG-1803. 


YARNALL-WARING CO. 
Mermaid Ave., Philadelphia 
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12 YARWAY WATER COLUMNS AND 
72 YARWAY BLOW-OFF VALVES IN 
THIS NEW CENTRAL HEATING PLANT 








patie: A 


| | SAVING TROUBLE, MONEY | 





SAY 











AN & 
a WAY 


\ | MAK Aen aN 


ARAAAAS Y ‘ 
&, ‘ SANK ‘. 
yy XX ‘ 


Se 


> 


SEATLESS 
BLOW-OFF VALVES 


No seat to score, wear, leak...Specified by 
prominent engineers...Used by leading boiler 
manufacturers...In 85% of all high pressure 
plants...Selected by 67 different industries... 
Approved for Federal, State and Municipal 
Institutions... Made of gray iron or electric fur- 
nace steel for pressures up to 2,000 Ibs...Send 
for celluloid working model and Booklet B-417. 


YARNALL-WARING CO. 
Mermaid Ave., Philadelphia 





252 YARWAY SEATLESS BLOW- 
OFF VALVES IN THIS—THE LARGEST : ite 
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* * AN ORGANIZATION 


PRODUCTION FACILITIES 


Behind Edge Moor’s engineering skill, 





gained through more than a half- 
century of experience in boiler and 
pressure vessel design, stands four 
acres of fully modernized shops. 
Here the most advanced equipment 
and technique is employed for fabri- 
cation, on a production basis, of the 
broad range of standard and special 
equipment built by this company. 


FUSION WELDING 


Modern method of fabrication devel- 
oped to a high degree of efficiency at 
Edge Moor. This method of fabrica- 
tion increases strength, facilitates 





flexibility in design and reduces weight 
and cost. 


STRESS RELIEVING 


Giant stress relieving furnace at Edge 
Moor will accommodate boiler drums 





much larger than any in use today. 
Twenty pyrometer -controlled oil 
burners, with full automatic opera- 
tion, maintain any desired tempera- 
ture in the furnace within 10° above 
or below the set point. Floor of 
furnace rolls out on special track for 





loading in the plant. 


EDGE MOOR IRON CO - EDGE MOOR, DELAWARE 


NEW YORK 330 West 42nd St. CHICAGO 201 North Wells Bldg. BOSTON 11 Beacon St. 


DAYTON 918 Reibold Bldg. NEW ORLEANS 410 Camp St. 
ST. PAUL, MINN. 4th & Wacouta Sts. HOUSTON, TEX. 404 Avondale Ave. DENVEP  1635-17th St. 
LOS ANGELES 114 West 17th St. PHILIPPINE ISLANDS Pacific Commercial Company, 80 Wall St., New York 





CUBA AND THE WEST INDIES Frank L. Allen, Inc. 112 Wall St., New York 
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SIXTY-FIVE YEARS YOUNG 





X-RAY INSPECTION 


300,000 volt x-ray machine in the Edge 
Moor shops. This machine, situated below 
the floor, permits a special railroad truck 
for handling the welded vessels to be 
quickly rolled into position for photo- 
graphing. Capable of “looking through”’ 
41 inchesof metal,thismachine’s capacity 
is second to none in commercial use today. 


B 3 i L D c ki $ 0 7 @ WATER TUBE BOILERS in a wide range of types and sizes to suit almost any 
given set of conditions ® STEAM PLANT AUXILIARIES — water walls, air preheaters, superheaters and economizers 
@® HEATING BOILERS —fully automatic gas and other forms of heating © WASTE HEAT RECOVERY SYSTEMS 
for all types of industrial applications and for recovery of heat from internal combustion engine exhaust ® PRESSURE 
VESSELS — all types of fusion welded pressure vessels for the oil refining industries, chemical industries, food industries, 


and for special processing @ CHROME, NICKEL and other ALLOY FABRICATION, welding and heat-treating. 
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Boiler Room Des igi Dncludes 
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Bailey Meters "@ . 
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and Control | 





Bailey Meters and Control 
installed on three 400 h. p. 
B&W Boilers at Sunny Brook 
Distillery, Louisville, Ky. 


Any boiler plant modernization program, however limited it may be, 
should include the installation of metering equipment to secure the 
most efficient operation possible from each unit. Regardless of whether 
existing equipment is revamped or new boilers are purchased, maxi- 
mum economy from each unit should be insured by a Bailey Boiler 
Meter to guide manual or automatic combustion control. 





Bailey Meter Control of combustion is a highly profitable investment 
for boilers even as small as 200 h.p. The relatively small outlay re- 
quired is quickly returned by increased uniformity of operation which 
results in fuel savings, greater safety and decreased maintenance. 


Regardless of the fuel or method of firing, if your boilers are 100 h. p. 
or larger, it will pay you to investigate the savings which can be 
effected by modernizing your boiler room with Bailey Meters and 
Control. Write for Bulletin No. 44-A which cites over twenty 
examples of savings effected by the use of Bailey Boiler Meters. 

D-27 


Meter 
Company 


sansy were COMPANY 1036 Ivanhoe Rd., Cleveland, Ohio 
Bailey Meter Co. Ltd., Montreal, Can. 











SAVINGS EFFECTED 
By 
BAILEY BOILER METERS 
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DISCHARGE Axial section of pump 


DE LAVAL-IMO PUMPS 


for Fuel, Lubricating and Heavy Crude Oils 


1 HE IMO PUMP is of the rotary displacement type and has 
: but three moving parts, a central or power rotor and two 
sealing rotors. Drive can be by electric motor or steam turbine 
directly connected or geared to the central or power rotor. 
No timing gears or separate bearings are required and there 
is but one stuffing box, which is subject to suction pressure only. 
The flow is continuous and without 
pulsation and the efficiency is high. 


ABOVE Pump driven 
through worm gear by 
efficient high speed 
turbine. 


De Laval-IMO pumps are built 
in all capacities and for pressures 


ATRIGHT—Motor driven up to and exceeding 500 |b. per 
pump; the three moving 
parts are easily access- 
ible without disturbing 
piping 


sq. in. Described in Catalog L-24. 


DE LAVAL STEAM TURBINE CO., TRENTON, N. J. 


Manufacturers of Steam Turbines, Centrifugal Pumps, Propeller Pumps, Rotary Displacement Pumps, Centrifugal Blowers and Compressors, Worm Gears, 
Helical Speed Reducing Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal Machinery. Sole Licensee of the Baver-Wach Exhaust Turbine System. 


38 POW ER — Mid-December, 1934 


























FLOATING COIL CLAMP.... 


The full floating clamp on the helical coil of the Mason-Neilan Recording 
Thermometer permits free radial and axial expansion . . . transmits only the 
true angular rotation to the pen... eliminates friction and lost motion. 
Temperature records, inscribed on easily-read 12-inch charts, are unfailingly 
accurate .. . provide you with the facts you need to increase plant efficiency 
and safeguard your products’ excellence. Install these new Mason-Neilan 
Recording Thermometers and know just what your processes are doing. Write 
for bulletin No. 3076. 


MASON-NEILAN REGULATOR CO., 1190 ADAMS STREET, BOSTON, MASS. 
Agencies in All Principal Cities 


MI STO] Ni NSS NG 
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For 
Every Purpose 





@ For over twenty years, our engineers have studied the 
problem of water treatment for modern industry. As a 
result of their findings, we have developed up-to-date equip- 
ment for every industrial use where effective water treat- 
ment can bring you new economies. As further assurance 
of savings, this equipment has been designed to operate 
at the lowest possible cost. 


Our plan to help you save money by proper water treat- 
ment has proved a success. Our records show that prac- 
tically all the Permutit equipment now in use has paid for 
itself in actual savings, usually within two years. 


Let Permutit save you money. We will gladly send you, 
free of charge, detailed information on any product you wish 
to know more about. Simply ask for the booklet. Write 
The Permutit Company, 330 West 42nd Street, New York 
City. 





PERMUTIT PRODUCTS 


Equipment for removing hardness from water: 


(1) Zeolite Water Softeners. (2) Hot 
Process Lime Soda Water Softeners. (3) 
Continuous Lime Soda Water Softeners. 
(4) Intermittent Lime Soda Water Sof- 
teners. (5) Lime Barium Water Softeners. 


Equipment for feeding chemical solutions to 
water: 


(1) Automatic Apportioning Pressure and 
Gravity Feeds. 


Continuous Blowoff Systems: 


Equipment for removing other impurities (1) For boilers. 


dissolved in water: 


(1) Zeolite Type Iron and Manganese 
Removal Filters. (2) Chlorine (Free) 
Removal Equipment. (4) Color Remov- 
ing Equipment. (5) Activated Carbon 


(2) For evaporators. 


Heat Exchangers: 





Filters. Ranarex Gas Density Machines: 
HY Ad Petconising COp ng thee a. 
Bout efors ing t i di 2) For Measuring Specific Gravity o 
in water: for t depen tties emnpentiod Illuminating Gas. (3) For Determining 


Ammonia in Ammonia-Air Mixtures. 





(1) Filters for Clarifying Water. (2) Oil 
Removing Filters. (3) Mechanical and 
Chemical Type Iron and Manganese Re- 
moval Filters. 





(4) For Determining Specific Gravity 
and BTU in Butane Air Mixtures. (5) 
For Other Applications Where Gas Densi- 
ty May Be Used as a Guide to Operation. 





Permutit 
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Permutit Automatic Zeolite Wa- 
ter Softener. Lowers the cost of 
producing soft water. No over- 
running. No under-regenera- 
tion. Automatic controls can 
be applied to existing equip- 
ment. Write for “No Scale, 
No Sludge, No Mud.” 





Permutit Continuous Boiler 
Blowoff Equipment. For con- 
tinuously maintaining the de- 
sired concentraticn in boilers, 
with recovery of heat from the 
blowoff water. Write for ““How 
to Save Fuel and Improve 
Steam Quality with Permutit 
Continuous Boiler Blowoff 
Equipment.” 





Permutit Hot Lime Soda Water 
Softener. For reducing total 
solids, particularly in waters of 
high bicarbonate hardness, 
Write for “Hot Lime Soda 
Water Softening.”’ 





Coz Indicators and Recorders. 
Ranarex ... fully me- 
chanical CO: Indicator and Re- 
corder. Strong; rugged, yet 
with accuracy of 0.3% Cos. 
Normal time lag of less than 
one minute. Fuel savings 
quickly return its cost. Write 
for bulletin describing operation. 


Water TREATING EQUIPMENT 





Heat Exchangers. Turbulence 
scrubs off stagnant water film 
from surfaces, permits higher 
rate of heat transfer. Design 

lows for unit increases in ca- 
pacity. Uni-metal construction 
avoids electrolytic corrosion. : 
Ask for information. 





Chemical Feeds For feeding 
sulphates, phosphates, and 
other solutions in exact pro- 
portion to flow of water.’: Also 
constant flow types. Special 
acid feeds. Feeds for dry mate- 
rials such as clay. Bulletins 
available. 





Filters. Both pressure and 
gravity types, in all sizes... 
for removal of dirt, color, and 
turbidity. Coagulation equip- 
ment. Activated carbon filters 
for removal of bad taste and 
odor. Send for a free copy of 
“Water Filters and Filtration 
Equipment.” 





Single Valves. To simplify the 
operation of zeolite water sof- 
teners. Made in all sizes, they 
can be used with existing 
equipment. Single valves for 
filters, too. We'll be glad to 
send you information |; and 





prices. 
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G.T.M.-SPECIFIED 
GOODYEAR CONVEYOR BELT 


See FOR CHAMPION COATED PAPER COMPANY 
Se 


™~ 
a 
HEAD 


HAMILTON, OHIO 
PULLEYS 


= 


> 


ip. 


TALL PULLEVS 


24°9 x20 


14 years’ service proves 
value of Specification 


N THE great modern plant of The Champion 
Coated Paper Company at Hamilton, Ohio, three 
veteran conveyor belts have quietly proved them- 
selves champions by every test of belt performance. 


Back in 1920 the G. T. M. — Goodyear Technical 
Man — was called to Hamilton. Consulted about 
belts for the conveying system handling the fine clay 
used in giving Champion papers satin-smoothness. 


Carefully considering all factors the G. T. M. recom- 
mended a 5-ply Goodyear Conveyor Belt, 18" wide 
by 167‘ long, for the incline conveyor. Another 
1372' long for the distributing conveyor, and a 
third, 14” wide by 1440‘ long, 4-ply, for the re- 
claiming conveyor. These belts were built to speci- 
fication and installed in late 1920 and early 1921. 


Today, after rolling on their appointed rounds, day 
after day, month after month, for some 14 years— 


eqn TOA: 


THE CHAMPIONS OF CHAMPION 


Goodyear Conveyor Belts 
set record in world’s 
largest coated paper mill 


ie em Sm BS 
CLAY CONVERCR 
8° WIDE,1670 LONG 


i 


5 PLY 


Installed 1920— and still on the job 


after moving nearly seven hundred million pounds 
of clay — these three belts, while somewhat worn 
to be sure, are still good for another year of stal- 
wart service. 


That’s the kind of trouble-free, low-cost, uninter- 
rupted performance you want from belts—and that’s 
what you get when you have belts accurately speci- 
fied to your operation by the G. T. M., as records in 
scores of industries prove. 


Why not see what this competent expert could do 
for you. To bring him, write Goodyear, Akron, 
Ohio, or Los Angeles, California — or call the 
nearest Goodyear Mechanical Goods Distributor. 


BELTS - MOLDED GOODS 


HOSE + PACKING 


MADE BY THE MAKERS OF GOODYEAR TIRES 
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Deep water calls for 
/ 


Overshoes Won't Do 


Nor will an ‘overshoe’ 


Disc get the best service 
out of valves that do a 
‘hip-boot’ job. . . 


BOTH overshoes and boots are 
made to keep feet dry. But you’ll get 
wet, sure, if you put on overshoes 
to go wading. The same thing holds 
true with valve discs. All of the many 
different types of Jenkins Renewable 


Discs have the general purpose of 


effecting a leak-tight seat. Yet, you 
can’t get completely satisfactory valve 
service unless you use the Correct 
type of disc for your operating con- 
ditions. 

When you buy valve discs be specific 
about the conditions under which the 
discs must work. It is best to give 


the “disc compound” number as rec- 





Jenkins Valves 


BRONZE — IRON — STEEL 
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BOOTS! 








ommended by Jenkins Bros., in the 
Guide to Correct Disc Usage. Of 
course, we’ve taken it for granted 
that the only question about picking 
a valve disc is that of getting the cor- 
rect type of JENKINS Disc. For, 
after developing and making them 
since Nathaniel Jenkins invented the 
Renewable Disc Valve, we believe 
Jenkins Discs should stand supreme. 


JENKINS BROS., 80 White Street, New York, N.Y.; 
$10 Main St., Bridgeport, Conn.; 524 Atlantic Avenue, 
Boston, Mass.; 133 No. Seventh St., Philadelphia, Pa.; 
822 Washington Boulevard, Chicago, Ill.; JENKINS 
BROS., Limited, Montreal, Canada; London, England 


SINCE 1864 


Get this Helpful Guide 


We will soon have available a helpful new ‘Guide 
to Correct Disc Usage’’. It opens into a handy 
wall chart which covers all of the different 


Jenkins Disc Com- 
pounds and shows 
the services for 
which they are rec- 
ommended. This 
Guide may help you 
to improve the per- 
formance of valves. 
Write for it now, 
and we'll send your 
copy just as soon as 
it comes off the press. 


t 
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THIS 101-YEAR-OLD 
COMPANY 
SAVES $4632 A YEAR 
When Iron Fireman 
replaced hand-firing, 
_ fuel costs dropped 
from $9879 to $5247 
_ ++ a saving of 47%. - 
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SIX TRON FIREMAN 

BURNERS = 
HEAT TWELVE ACRES 
Installed in pairs in 
three boiler rooms, 
Iron Fireman burners |. 
heat 29 buildings — 
covering twelve acres 
of floor space... saan 
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Six Iron Fireman heavy duty stokers fire the following boilers at the Cooper-Bessemer plant: 
Two 225 h. p. Pacific boilers; two 175 h. p. Kewanee boilers; two 150 h. p. Pacific boilers. 


lron Fireman cuts fuel costs 47% 
at Cooper-Bessemer plant 


i‘ Grove City, Pennsylvania, 
6 Iron Fireman automatic 
coal burners are installed in the 
three boiler rooms of the 12 acre 
plant of Cooper-Bessemer Corpora- 
tion, makers of Gas and Diesel 
engines, Air and Gas compressors. 

When Cooper-Bessenter replaced 
hand-firing with Iron Fireman, sea- 
son fuel costs tumbled from $9879 
to $5247—a saving of $4632 or 
47 per cent. 

“In addition to this direct money 
saving,” says J. H. Anderson, vice 
president, ‘“‘we maintain a more 
even heat throughout the plant. 
We have had no shutdowns or 
troubles of any kind. We are well 
pleased with the equipment. It has 


produced all the results claimed by 
the manufacturer. Savings have 
been greater than estimated. The 
burners will have completely paid 
for themselves from savings in 
approximately two years.” 

Iron Fireman automatic coal 
firing has four advantages that com- 
bine to make it a self-liquidating 
investment: (1) cuts fuel costs 15% 
to 50%; (2) reduces firing room 
labor costs to a minimum; (3) pro- 
vides steady, even heat or power 
regardless of temperature or load 
conditions; (4) eliminates smoke 
nuisance. 

If you pay fuel bills for a factory, 
institution or building, let us show 


you what Iron Fireman can do for 
you. A letter to the company or to 
the nearest authorized Iron Fireman 
dealer will bring you complete in- 
formation, including a survey of 
your own firing job, showing the 
savings and improvements you may 
expect. Models for commercial 
heating and power boilers up to 
300 h. p. Quickly installed. Con- 
venient time payment plan. Iron 
Fireman Manufacturing Company, 
Portland, Oregon; Cleveland, Ohio; 
Toronto, Can. Dealers everywhere. 


Refer to Sweet’s Engineering Catalog for 
detailed information about Iron Fireman 
automatic coal burners. 


FOR CONTINUOUS HEAVY DUTY SERVICE IN POWER PLANTS UP TO 300 H.P. 





IRON FIREMAN 


IRON FIREMAN MANUFACTURING CO. 
3063 W. 106th Street, Cleveland, Ohio 


O Please make boiler room survey [ Send literature 
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Loved 
PRODUCTS 


For almost a century Powell Valves 


















have been the choice of engineers. Be- 
| | FIG. 1444 
cause of the fundamentally correct ( | | IRON BODY 
| ©,.$.:7. 
GATE VALVE 
a 


they meet the exacting demands f= ) 


design, workmanship, and materials, 


of industry ... withstand even 
abnormal working conditions. 
They are sturdy valves — built 
to last. The seats and discs 
can be renewed and the 
valves repacked under 
pressure without dis- 


connecting them from 












the pipe line. GOOD VALVES 
SINCE 1846! 


YyY POWELL _~ | 


It’s a serious matter ... costly and annoying . . . when 
a busy plant has to shut down for valve repairs. 
That’s why it pays to use Powell service-proved products— 
valves that you can rely upon for dependable performance. 


THE WM. POWELL COMPANY 
2525 SPRING GROVE AVENUE, CINCINNATI, OHIO 








OWELL VALVE 
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GULF HELPS YOU MAKE} vox. 
DEFINITE COST SAVINGS! |-=::- 
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Look to maintenance and power 
for your real lubrication costs! 





Progressive power plant operators no longer con- 
sider the cost of lubricants alone as their real 
lubrication cost. They look to maintenance and 
power costs for a true index of their lubrication 
costs—and the influence of lubrication on operating 
expenses. 


Gulf engineers work with power plant engineers 
to effect savings in operating costs by improved 
lubrication. Gulf’s complete line of power plant 
lubricants permits the selection of exactly the right 
type of oils and greases to provide maximum pro- 
tection for your equipment, under the operating 
conditions found in your plant. 

If you are not using Gulf products, we suggest that 
you discuss with a Gulf engineer just what savings 


may be effected through better lubrication in your 
plant. 


GULF REFINING COMPANY, Pittsburgh, Pa. 


District Sales Offices: 
Boston New York Philadelphia Atlanta New Orleans 
Houston Pittsburgh Louisville Toledo 
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power plant engineers 
who mail the coupon 
or send request on 
their letterheads. 


Your copy is ready. 








Gulf lubricants keep 
this pumping equip- 
ment—in the City of 
Monroe, Mich. Water 
Dept. station—in con- 
tinuous operation with 
low maintenance costs. 


This plant supplies water for the city of edinn: Mich. ., including a large 
number of well-known manufacturing plants. 


his booklet willhelp you devisea simpli 
fled lubrication cost ke eping procedure 


which will fit your plant.——————> 


LUBRICATION 
P. 22 


GULF REFINING CO., 3800 Gulf Bldg., Pittsburgh, Pa. 


Please send me without obligation, the booklet “Lubrication Cost 
Recording.” 











The Sure Way To 
REDUCED POWER COSTS 
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BETTER 
FEED 
WATER 
REGULATION 


Send for Bulletin 5-20-C 


POSITIVE 

REGULATION 
OF EXCESS 
PRESSURES 


Send for Bulletin 3-19 


MORE 
EXACTING 
PRESSURE 

REGULATION 


Send for Bulletin S235A 


PNGGE VANES 
DESUPERHEATING 


Sen d for Bulletin S21-C 


STEAM 
INLET 





ORAIN 


EFFICIENT 
PUMP CONTROL 
Send for Bulletin &-20-C 


THE SWARTWOUT CO. 
18501 EUCLID AVE. 
CLEVELAND, OHIO 
PTL 


Swai “DOWER PLANT EQUIPMENT _ Tt ANT EQUIPMENT _ 


twout 


ila artwo OF 
QUALITY AND PERFORMANCE 
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It Never Sleeps 
—Never Lapses 





VIGILANT 
Feed Water Regulator 








CF 


UMAN attention 

and care in feed- 
ing a boiler cannot 
possibly approach the 
uniformity with which 
the “Vigilant” Feed 
Water Regulator will 
hold the water level 
once you have it prop- 
erly installed. Per- 
fectly automatic, sim- 
ple, accessible, unfail- 


ing, the Vigilant eliminates a serious hazard, gives 


better 


steam production, 


and lowers fuel cost. 
Write for Bulletin 2514 which gives full information. _ 


The CHAPLIN-FULTON MANUFACTURING CO. 


28-40 Penn Ave. 


Pittsburgh, Pa. 


Manufacturers also of the Fulton Pump Governor, Tank Governor, 
Reducing Valve, and other Fulton Steam Specialties. 




















The 
M-K-0 
Automatic 


BOILER 
FEED 











Maintains a Constant Water 
Level in High or Low Pres- 
sure Boilers ‘“‘Automatically’’ 


All Feed Water’ worries 
are eliminated when the 


M-K-O Boiler Feed 
used because it: 


matically pumps the feed 
water against high boiler 
pressure — Returns the 


Auto- 


condensate to the boiler 
—Supplies make-up water 
as required. 

This Unit uses no steam. 
It can be used with Gas, 
Oil, Stoker or Hand-fired 
Boilers. 


Ask for literature and prices. 


NOTE: We also manufacture the well known 
Kane Fire-Tube Automatic Gas Steam Boiler 
and the Ofeldt Water Tube Gas-Fired Steam 


Boiler. 


Literature upon request. 


EARSK ANE=OFELD yy 


Executive Office and Factory 


1903-1915 EAST HAGERT ST., PHILADELPHIA 
Branch Offices or Distributors in Principal Cities 


‘HAVOUENOUENQUDUOUUONDUNNOUURUOOUEOODOQOUONUSNOUEONNOUE0000000000000000000000000000000000000000U00000000000000000U00000000000000000000000NN000N00000N000000U00000000000NU0NN0UGGONNNOUOOOUEOOOUEOOUOOOOOGOOUOOOOOONUOOONOOOOOEOOUOOOROOOOGE 
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WHEN PIPE 
MUST FIGHT 


Pipe with dependable strength and “fighting” qualities is required 





in many applications if failure is to be avoided. In all such cases 
use Jones & Laughlin Seamless. It has full wall strength because 
there are no welds; it is exceptionally ductile, being made from 

selected steel of uniform quality. It is especially suitable for coiling 3 f A M LF 5 : 
and bending, and for use in air and gasoline lines, refineries, dry SIZES 1/2 To 14’ 0.D. 


kilns, railroad signal systems and many other exacting applications. 


aR JONES & LAUGHLIN STEEL CORPORATION 


MERICAN IRON Ano SreeL WORKS 


JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 


STEEL 
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The Clipper King 
of the Air! 





MUST HAVE CONTROL ROPE 
THAT IS UNFAILINGLY SAFE 


Imagine a mammoth flying boat ...carrying 
32 passengers, a crew of six, over a ton of 
mail and express...and capable of flying 
1250 miles without refueling. That's the 
“Brazilian Clipper”... holder of all ten 
world’s records for transport seaplanes. It is 
one of three identical new Pan-American 
Airways’ ships built by Sikorsky. ..the great- 
est of all trans-Atlantic type planes so far 
developed. 


Designers selected Roebling Wire Rope for 
controls of all three ships. Almost a half 
mile of rope per ship. : 





ROEBLING ROPE STEEL 


It is acid open-hearth steel ... made specific- 
ally for wire rope purposes ... by Roebling’s 
custom methods. Generally acknowledged 
to be the finest rope steel produced. 





Roebling controls every process in making 
Roebling Wire Rope... from steel refining 
to finished product. 


ONE OF THE WORLD'S LARGEST 
ELECTRIC SHOVELS... 
an 18 cu. yd. “Marion”, operated by Clemens 


Coal Co....is rigged with Roebling 
“Blue Center” Wire Rope. 


TO MAKE CERTAIN that Roebling Wire Rope will give the user the highest 
obtainable degree of safe, economical service, Roebling has enlisted the aid of the 
finest and most complete research, testing and manufacturing facilities. Roebling 
Equipment for making acid open-hearth steel is an example. John A. Roebling’s Sons 
Company, Trenton, N. J. Branches in Principal Cities. 





ROEBLING waist rove pevetopment 
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Records of the service given by Toncan Iron Pipe in 
every type of installation prove conclusively that this 
modern alloy pipe does last longer. This statement 
holds true whether it is used in a plumbing or heating 
system in a building, in process lines in industrial 
plants, for supply and drainage lines on board ship, 
or carrying acid mine water far underground. 

In the latest edition of “Pipe for Permanence” you 
will find the records of many comparative tests. And 
you will also find the technical information that ex- 
plains why Toncan Iron Pipe consis- 
tently renders better service than other 
ferrous pipe slightly lower in cost. 
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THERE CAN BE nd Q 






a@  * REG US PAT OFF o*™ ~ 


<TONCAN;> 


ego” COPPER @a0%” 
MO-LYB-DEN-UM 


IRON PIPE 
REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “S3R¢S" YOUNGSTOWN, OHIO 





UESTION 





TORCAN IRON PIPE DOES LAST LONGER 


Toncan Iron Pipe is the only pipe obtainable today 
that takes advantage of the properties of refined iron, 
copper and molybdenum to form an alloy that is rust- 
resisting to a higher degree than any other ferrous 
material, except the stainless alloys. It is the only pipe 
that combines with this rust-resisting feature the many 
advantages that Republic’s Electric Weld Process 
alone can claim—100% perfect weld, straightness, 
roundness, uniform wall thickness, freedom from in- 
side defects and absence of scale inside and out. 
Every pipe buyer should know the 
facts. A copy of “Pipe for Perma- 
nence” will be sent on request. 
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INSURANCE 


T IS a matter of plain truth that no electrical 

installation is better than its insulation. No mat- 
ter how excellent a new motor or generator or how 
reputable the maker of the apparatus, if the con- 
dition of the insulation is permitted to fall below 
safe standards—which can be determined very 
easily by the “Megger” test—it is liable to cause 
trouble. 


Failure of insulation can paralyze industry. In- 
sulation weakness can be and is responsible for 
closing mills and factories—for throwing opera- 
tions out of sequence—for wasting material—for 
causing workers to be idle—for tying up transpor- 
tation—for endangering life. In all cases of elec- 
trical breakdown, money is lost. 


For 25 years “Megger” insurance—which is 
simply the practice of making periodic “Megger” 
tests of insulation resistance of electrical equip- 
ment—has been applied with ever-increasing effec- 
tiveness to forestalling electrical breakdown, sav- 
ing money and insuring efficiency. 


Typical Examples— 


With 9000 installed h.p. the Chief Engineer re- 
ports that they make periodic ““Megger” tests on gen- 
erators and motors, and have saved “several thousand 
dollars.” A Paper Mill in Wisconsin. 

“... have prevented serious damage and_ shut- 
down, and have saved a 250 kva. generator, a 40 h.p. 
motor and two 20 h.p. motors.. The ‘Super-Meg’ 
you supplied has proved its value many times.” 

A Food Products Plant in Indiana. 

“We use your Megger on all the apparatus in the 
station every month—for I am a firm believer that 
prevention is better than cure.” 

Plant Engineer of a Hydro Electric Company. 

“The writer feels, personally, that money invested 
in a set of this kind pays more return on the principal 
than can be obtained from any other instrument of 
any character.” 

Chief Engineer of a Rubber Company in Ohio. 


Please write for new Bulletin 1355-P describing the 
various types of ‘‘Megger’’ instruments. 


JAMES G, BIDDLE CO. 


[ ELECTRICAL |<) INSTRUMENTS | 
3 


Poaveceona, Pa. 








1208-13 Arce STREET 
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No Danger of 
eee ree 


Not when HERCULES Seamless Cop- 
per Floats are used to maintain the 
water level in heaters, tanks, reservoirs 
and other appliances. 


The special spinning process assures 
uniform thickness of metal and high 
mechanical strength. Every Hercules 
Float is guaranteed to stand up under 
350 lb. working pressure and 500 deg. 
temperature. 


Ready to ship—all standard ball 
shaped sizes to 10 in. inclusive. Special 
— or sizes furnished promptly on 
order. 


HERCULES FLOAT WORKS 
200 Franklin St,, Springfield, Mass. 
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7a : 


bronze 
keeps 
them 
tight— 


DART UNIONS 


have bronze seats swedged into a 
groove and ground to ball and 
socket joint. ‘These seats cannot 
work loose, cannot corrode. 





Made in a complete line for every 
need. Try them out on the trouble 
spots—We’ll be glad to send you 
A TRIAL UNION FREE. 


E. M. DART MFG. CO. 
134 Thurbers Ave. 
Providence, R. I. 


The Fairbanks Company : Dart Union Co., Ltd. 
Sales Agents Toronto, Canada 
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N° MATTER what article or service you buy, there are various degrees of 

Nivctiy which can be instantly recognized by the trademarks they bear. Each 
trademark is symbolic of a definite quality and protects the buyer against sub- 
stitution of the inferior . . . ‘Approved by Hartford Steam Boiler” is like a 
trademark, for it too represents a definite quality in welded pipe fabrication which 
is acceptable to them for insurance. Their approval of our methods embraces elec- 
tric arc and oxy- -acetylene up to 11” wall thickness in any position, thus on any 
welding job in pipe fabrication, you know the work is being done by men of 
proven ability to produce quality welds. ... Even with this unquestioned, demon- 
strated skill, we prefer to make as many welds as possible in our own shops, where 
our experts “have the benefit of modern, adequate shop facilities. .. . Write 
for the “Book offinstallations” of the Benjamin F. Shaw Co.,Wilmington, Del. 


L PIPING FABRICATORS & CONTRACTORS 
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GURE 1—Forward Curved Sirocco Induced Draft Fans with Sirocco Spiral Inlet 
Collectors (on the right) in the main plant of Wilson & Co., Chicago, Ill. 


GURE 2—(below) Hydraulic Couplings which are used on the Forced and Induced The result of their work is the new, complete, compact power plant of Wilson & 
Draft Fans and also on a 100 horsepower ammonia compressor. Company, Chicago. This plant not alone typifies all that is modern in engineering 


FIGURE 3—(below) Showing the Inlet Vanes of the Sirocco Spiral Inlet 
Collector used on the Wilson & Co. plant. 


WITH A SAVING 


LMOST as old as the Mother Goose rhymes is the packing industry's reputa- 

tion for low distribution, sales and marketing costs. So unbelievably small 

is the packers’ percentage of the dollars spent for meat that no one outside 

the industry, and comparatively few packers themselves, had figured further 
savings possible. 





Yet competent, capable engineers, Allen McKenzie, J. M. Lenone and 
P. L. McGehee of Wilson & Company, with a background of years of experience, 
visioned even greater efficiency for the industry that has always been known as 
one of America’s most efficient. 


Wellthey knew the small percentage of the dollar the packer works on and they were 
thoroughly familiar with the parts of pennies per pound spent for power. Yet 
they made their attack in the power plant, figuring that what. was economical 
and efficient operation over a period of years might possibly offer a means of 
further economy and further efficiency under present operating conditions with 
modern machinery and equipment. vie 


methods and procedure, but is one that, conservatively estimated, is capable of 
saving upwards of $100,000 annually. 





Approximately 18,000 tons of coal will be saved yearly, although the same amount 
of process steam as was formerly used will be generated, as well as all electrical 
energy. Processing and manufacturing departments have been speeded up. More 
power than needed for 100% increased operation can be made. 


There is no shoveling of coal nor raking out of ashes. Conspicuous by their absence 
are numerous workers watching steam and water gauges; tall stacks belching 
smoke; the dirt and grime of ordinary power plants. 


Entirely new in American power plant procedure is the combination of Spiral 
Inlet Collectors, Forward Curved Fans, Hydraulic Couplings and synchronous motor 
drive. Many power plants had used one or more of these appliances but Messrs. 





FIGURE 4—(be.ow) Close up view of the completed installation of the Sirocco Forward Curved 
Induced Draft Fan and the Hydraulic Coupling, (left) in the Wilson & Co. plant. 
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McKenzie, Lenone and McGehee in their scheme of things selected 
all four to make the packers’ exceedingly small part of the dollar 
go farther. 


The Hydraulic Coupling (see figures 2 and 4) is a simple, efficient 
means of driving a machine at an infinite number of speeds with a 
constant speed driver. Its characteristics are such that it is particu- 
larly adaptable to machines whose power varies as to the cube of the 
speed, such as pumps or induced and forced draft fans similar to the 
ones used in the Wilson & Company plant. The Hydraulic Coupling 
makes it possible to combine the electrical advantages of constant speed 
induction or synchronous motor drive 
with the numerous operating advantages 
of variable speed drive. 


The application of the Hydraulic Coupling 
in the Wilson & Company plant eliminates 
damper controls and electric motor control 
equipment and makes possible a minute 
automatic adjustment of speed. It also 
greatly reduces erosion and effects power 
savings of substantial size. (See figures 


2 and 4.) 


The Sirocco Spiral Inlet Collectors (see 
figures |, 3, and 5) have a distinct and de- 
cided advantage and are fittingly placed 
in this model power plant to minimize the 
fly ash nuisance and further to prevent 
erosion. Their ability to perform effec- 
tivelyinsmall space witha minimum of care 
and attention over a long period of years 





FIGURE 6—(at right) Longitudinal section 
of Wilson & Co.’s new boiler room. 






























(Showing collectors in background, also 
see FIGURE 3) 

















De vet et hh SAGES Gl 





0 UU0 yen 

































meansa saving of valuable space and long life to complementary equipment. 


Forward Curved Sirocco Induced Draft Fans further add to the efficiency 
factor of this plant. The Sirocco fan wheel inherently affords more sensi- 
tive response to speed changes than other types and the low tip speed 
characteristic of the Sirocco Fan insures long life and further mini- 
mizes erosion and the results of erosion. The Sirocco Fan operates at the 
lowest tip speed of any fan on the market. High Speed Fans, Hydraulic 
Couplings and synchronous motors furnish air for forced draft. 


The maximum advantages of power factor correction through synchro- 
nous motors on both forced draft fans and 
induced draft fans is permitted by the 
use of Hydraulic Couplings. The advan- 
tages and economies of the one are made 
possible by the use of the other, ali to 
the benefit and profit of the packers’ 
small part of the dollar. 


Hydraulic Couplings are also used in the 
Wilson & Company power plant for fur- 
nishing variable speed drive to a 100 h.p. 
ammonia compressor. 


Much has been said of the capabilities of 
the men and equipment responsible for 
this new power plant—much more will 
be said of the efficiency and skill of 
the packing industry as exemplified by 
Wilson & Company. But perhaps you 
have a similar opportunity to profit—to 
stretch your part of a dollar. 


The American Blower Corporation, with 
more than 50 years’ experience in air 
handling — aiv conditioning, mechanical 
draft, dust collection, heating, ventilat- 
ing, air washing and cooling equipment 
—is always ready to consult with in- 
terested engineers with regard to increasing plant 
efficiency and economy or improving operating condi- 
tions. There is no obligation. American Blower offices 


FIGURE 5—(below) Bird’s-eye view of the Siocco Forward Curved in charge of competent engineers are located in all 
Induced Draft Fan coupled with the Sirocco Spiral Inlet Collector principal cities. 


AMERICAN BLOWER CORP. 


' DETROIT, MICHIGAN 


CANADIAN SIROCCO CO., LIMITED, WINDSOR, ONTARIO 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 
Division of American Radiator and Standard Sanitary Corporation 


C.0 U PGs 


AMERICAN BLOWER CORPORATION 
6000 Russell Street, Detroit, Michigan 


I am interested in plant improvement and economy. 
Send data on Air Conditioning 0 
Sirocco Forward Curved Induced Draft Fans O 
Sirocco High Speed Fans 0 
Nese 
Firm Name 
Street Address. 
City and State 


Sirocco Spiral Inlet Collectors 0 





























CORRUGATED 


The trend in central stations, industrial and marine 
power plants toward higher temperatures—higher 
pressures—minimum space—requires advanced 
piping design. 


Pittsburgh Piping & Equipment Company meets 
these conditions by announcing the manufacture of 
Superflexible Corrugated Tangents in connection 
- their well-known and widely used Creased 
ends. 


The use of Pittsburgh Piping’s Creased Bends with 
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PITTSBURGH PIPING 


AND EQUIPMENT ©o. \- y, 3. 


43RD ST. G4 A.V.R.R. 
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USE SUPERFLEXIBLE 


with CREASED Sib. 





ANCHOR REACTION REDUCED ——=—#* 


Superflexible Corrugated Tangents permits piping 
layouts confined to close quarters, yet avoids exces- 
sive bending moments and anchor reactions. 


Elimination of all welded joints results in higher 
allowable stress. 


For a simplified method of obtaining bending 
moments and anchor results in piping systems em- 
ploying these superflexible members and for their 
correct application and advantages— 


WRITE FOR BULLETIN. 


Photograph shows 6” x .288” Superflexible 
Corrugated Tangents, Creased Bends and 
Creased Bends with corrugated tangents. 


BRANCH OFFICES 
ndianapolis New York 


Detroit 


PITTSBURGH, PA. : ( Dich Bake 
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A man with a trowel 


and E AG L c “66" 


l 





Here is why you will profit from using EAGLE “66” 


PLASTIC INSULATION: 


Use 
ANC) a oloy 


PLASTIC 
INSULATION 





THE EAGLE-PICHER LEAD COMPANY 

Manufacturers of a full line of industrial insulating materials 

for a complete range of temperatures. Branch Offices and 
Stocks in Principal Cities. 


First—You want insulating efficiency, and Eagle ‘‘66” is extremely 
efficient up to 1800° F. 


Second—It goes on quickly and easily. Aman with a trowel and 
Eagle “66” does the job in a hurry. No special tools needed. This 
plastic insulation goes on easily around corners and over irregular 
surfaces. 


Third—Eagle “66” Plastic Insulation sticks to hot surfaces like 
glue, forming a strong, efficient one-piece insulation. No joints or 
seams to open up and let out the heat. 


Fourth—Eagle “66” is 100% reclaimable. Alterations, changes, 
repairs are easy and inexpensive to make. 


Fifth—Eagle “66” has 25 % to 75% greater coverage than other 
plastic insulating materials—5o square feet 1” thick per 100 Ib., 


e Before you do another insulating job, get a free sample and all the 
facts about Eagle ‘66 Plastic Insulation. The coupon is for your 
convenience. 


@ The Eagle-Picher Lead Company, Dept. P-12, Cincinnati, Ohio. 
Please send free sample and descriptive catalog of Eagle “66” Plastic Insulation, 


Address Ie eae eee eee ‘ oe 
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| 
Name i lalla anda é ee ee Seana. See eee eS ae ee 
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City =e __ State 
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NICHOLSON STEAM TRAPS 





FOR ALL PRESSURES 


Piston Operated — 0 to 600 Ibs. 
Weight Operated — 0 to 450 Ibs. 
Expansion Type — 0 to 200 Ibs. 
Bellows Type — 0 to 200 Ibs. 














RAPS for any service from draining a steam heated 

glue pot to a large steam separator or purifier. Com- 
bination Steam Separators and Traps. Also 2, 3 and 4- 

. way Valves for single or double acting cylinders, in Lever, 
Foot, Solenoid or Motor Operated types on air, oil, 
water or steam service. Ball Floats of steel or Stainless 
Steel. Air Separators and Moisture Traps. Write for 


Industrial Trap 
Bellows type Bulletins. 


W. H. NICHOLSON & COMPANY, 125 Oregon Street, Wilkes-Barre, Pa. 

















DepenpaBILITY in tube 
cleaners....will be found in the ROTO 





Because the best materials and the highest grade of workmanship 





are used in their construction, and their reputation is backed by an 


extremely large number of satisfied customers. 


Regardless of your conditions there is a Roto Tube Cleaner that will | 
satisfactorily remove the scale as we manufacture a complete line of 


mechanical cleaners for all tubular equipment, which is described 





in our catalog, a copy of which will be sent you upon request. 


Roto Heavy Duty Type for 3%4-4” 
Straight Tubes Featuring the Roto 
Swing Frame Head. 


THE ROTO COMPANY 


SUSSEX AVE. AND NEWARK ST., NEWARK, N. J. 











Metallic Packings of the better class 


Ideal for superheated or saturated steam, ammonia, air or gas, for all pressures 
and operating conditions. Last 5 to 25 years. Sold on approval. 


FRANCE PACKING COMPANY 
6600 Tacony St., Philadelphia, Penna. 


FRANCE 








Write for catalog and list of users. 
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* “A FICTITIOUS ANTAGOMSS#®, 
OR A FALSE ASSUMPTION” 


—Funk and Wagnalls 
Unabridged Dictionary 


We submit the following facts to those Engineers 
who recognize the importance of protecting their 
boilers with dependable water level alarms: 








Reliance Floats are Unsinkable in Service. 
—Made that way and proved—of fused Monel Metal, internally 
re-inforced, tested at twice working pressures. 
—More than 25,000 gone into service over past 5 years—and we 
simply have no replacement business on these monel floats. 


Reliance Monel and Stainless Steel Floats are GUARANTEED. 


—They won't leak or collapse in service at pressures sold for—a fact 
as well as a promise, backed by free replacement. 


Reliance Float-Actuated Alarms are more than 4 times as quick-operating i : 4 Be ae = 
as any other type of water alarm. » = if 1 
—Tests to prove it. Only buoyant alert float can give instantaneous 
action. 


Reliance Columns Work Every Time. 
—Over 125,000 in service during 50 years. 


—Not one known failure in an emergency. 


THE RELIANCE GAUGE COLUMN CO. 
5902 CARNEGIE AVE., CLEVELAND, OHIO 


Reliance 


SAFETY WATER COLUMNS 

















DRY STEAM 


Less than % of 1% of water guaranteed 


CLEAN STEAM 


Less than ¥% grain of oil per gal. of condensate 


Remove the water and save fuel and repairs. Remove the oil 
and do away with troubles caused by oil in boilers. Insure 
clean, dry steam for reciprocating engines, turbines, turbine 
driven pumps and other equipment, with Direct Separators. 
Every installation guaranteed to deliver 99.5% dry steam, or 
better—to clean exhaust so thoroughly that less than 173 grain 
A 20” Horizontal Oil Separator. Of oil will be contained in each gallon of condensate. Many 
Large oil separators, between re- standard types—special designs for special conditons. Write 


ciprocating engines and turbines, ; = 4 
will remove both oil and water for catalog and specific information. 


from steam before it reaches the 
turbines, increasing efficiency and 


preventing clogging and cutting THE DIRECT SEPARATOR COMPANY 


out of blades. INCORPORATED 
SYRACUSE, N. Y. 


WE MAKE AIR-SEPARATORS AND EXPANSION JOINTS IN ALL STYLES AND SIZES 


DIRECT SEPARATORS 




















‘ED SYSLEMS 


pay for themselves in a reasonable time 





The Sterling System prevents heat losses cost records show the Sterling System 
by returning high and low pressure con- _ pays for itself within a year through fuel 
densate directly to the boilers. It is savings. Please accompany your request 
simple, positive, and dependable in ac- for layout with memorandum of your 
tion. Power operators report that their problem. 





The Sterling Boiler Feed or Lift- 


ing, Pump i raggedly constructed STERLING ENGINEERING & MFG. CORPORATION 
dependable service with very litle HYDE PARK BOSTON, MASS. 








maintenance attention. ° ° . . mee 
Energetic Sales Engineers needed in certain cities. 


























TAYLOR STOKER 


Economical, efficient. Burns 
coal as it comes from the 
mine. Obtains maximum 
capacity from boilers. 













AMERICAN ENGINEERING. 
Company Philadelphia, : 
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Uncle Sam Knows His “Three’s” 


Army, Navy and Marines. Each has covered . 
itself with glory. Each belongs in the national 
defense scheme; we can’t do with one or two, e 


we need all three. 


Many other important things come in related three’s 


—lubricants, for example. 


To give you full money’s worth, your oils and greases 
must contain three essentials. First is suitable Crude; 
no unsuitable Crude makes a satisfactory lubricant. 
Second is Refining; it must preserve and develop the 
quality of the Crude. Third is Application; no good 
lubricant performs rightly if Applied wrongly. Do you 


get all three now? 


These three are present in Pure Oil’s “Three-Point 
Lubrication Service”. For lowest cost and best per- 
formance, let a Pure Oil man demonstrate ‘“Three- 


Point Service” to you. 


“THREE POINTS” 
WHY BUY LESS? 


( 1 ) The right kind of CRUDE isim portant. Some 

types are better adapted to certain uses than 
others. Pure Oil Crude comes from many fields 
in nine states, not from a single area producing 
only one kind of Crude that must be recommended 
and sold for every lubrication need. 


( 9 Good REFINING is vital. No commercially 
practical refining process can add missing 
properties to inferior crudes. But even the best 
Crude must be correctly Refined to prevent loss 
of inherent lubricating values. Pure Oil modern 
Refining methods preserve and improve the lubri- 
cating qualities of Pure Oil superior Crudes. 


3 Scientific APPLICATION is equally impor- 

tant. Good Crude and good Refining go for 
naught unless skilled engineering selects the best 
types of lubricant for the particular job in ques- 
tion. Pure Oil Engineers are not only lubrication 
experts, they have had extensive experience in 
practical plant operation problems. 


She PURE OIL Company 


PRODUCERS, REFINERS AND MARKETERS OF A COMPLETE LINE OF PETROLEUM PRODUCTS 


REFINERIES: Chicago 
Marcus Hook, Pa. Heath,O. Toledo, O. Bethlenem 
Muskogee, Okla. Midland, Mich. — 


Smith’s Bluff, Texas Cabin Creek Jct., W. Va. 
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Richmond. Ind. 
Atlanta, Ga. 


BRANCH OFFICES: 


Columbus Indianapolis Wheeling 

Cincinnati Minneapolis New York 

Hamilton St. Paul Newark, N. J. A 
Dayton Pittsburgh Troy er, 
Canton Charleston Utica 

Scranton Marcus Hook Trenton, N.J. (B-950 


Cleveland: Pocahontas Oil Corp. 
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You Bean Wis. 


PYRANOL 











PYRANOL 
is Nonflammable 
and Nonexplosive 


THAT’S WHY G-E Pyranol 
Capacitors are SAFER 


N addition, Pyranol is superior as a dielectric to 
anything that has yet been developed; this pro- 
duces a long-lived capacitor. 


Thousands of G-E capacitor units are purchased 
every year by industrial users of power. Public 
utilities can recommend G-E Pyranol capacitors to 
their customers with assurance that the capacitors 
will give long-time satisfaction. 


NOTE: Why not use them yourself? A capacitor isa simple, 
convenient, economical means for increasing the capacity of 
generators and feeders. A small investment may bring big 
returns. 


*Pyranol is a trade-mark of the General Electric Company. 


GENERAL @ ELECTRIC 


GENERAL ELECTRIC COMPANY 
Department 61-201, Schenectady, N. Y. 


Please send me a copy of your practical bulletin Improving Power- 
factor for Profit, GEA-77G. 


Name. 





Firm 














DIESEL ENGINE 


Manufactured especially for cylinder and 


bearing lubrication. 





A different grade for each type of Diesel 
Engine...to meet the exacting requirements 

- instead of a single oil for all types... 
resulting in — 





1.— Maximum efficiency 
2.—Low Operating Cost 
3.—Reduced Maintainance 


®@ Quality, demulsibility and filtra- 
tion always dependable. 





A SIXTY YEAR 
QUALITY 
DEMONSTRATION 


BORNE SCRYMSER COMPANY 


17 BATTERY PLACE .- 





NEW YORK 








UUUUTNUNOUSUNUNUAEOIAN ERS”. 


PEALE, PEACOCK & KERR 


Broad St. Station Bldg. 
PHILADELPHIA - 





tr 
NEW YORK 


AIR CLEANED 








ALL SIZES 
Produced by us in the heart of Central 
Pennsylvania's field, low and medium 
volatile, and of uniform and dependable 


quality. 


Our Fuel Service Engineers are at your call. 
They are qualified to aid you in getting 
the utmost in satisfaction, efficiency and 
economy from your equipment and the 
specific conditions under which it operates. 






-_ — 
“ire 


Standard Quality Anthracite 
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: FOSTER 


and Automatic 


=a VALVES 





































cy 

>st 

ice The G2 Type of 
Foster Pressure Reg- 

irae} ulator, which is the 
type involved in the 
large order men- 
tioned, is used on 

oe steam or air on in- 
itial pressures up to 
900 pounds, 750 de- 
grees F. total tem- 

ly perature. Eighteen 
sizes: 2” to 12”, 

tant 


dl 


Ti 


The important fact about this order is that it 
was placed by one of the most exacting 
buyers of automatic valves in the country. 
That the Foster Automatic Valve met this 
buyer's requirements carries its own recom- 


mendation. 
ee«eeee 


More than 100 different types of automatic 
valves comprise the Foster line. Special 


Valves designed and made where conditions 


AUTOMATIC VALVES 
require them. Our engineers will be glad to 
assist in the selection of the proper valve for ko = TE 


EST.1879: ENGINEERING CO. 


any control problem on steam, liquids, or gases. 








FOSTER ENGINEERING COMPANY 


111 Monroe Street, Newark, N. J. 
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LINEA 
WAG ile 


“PAR”—HYDRAULIC & HI-TEMP 
ASBESTOS 

FLAX 

DUCK AND RUBBER 

PLASTIC 

SEMI-METALLIC 

SHEETS AND GASKETS 


A Complete Factory-Controlled Line of 
Quality Packings. Ask Your Distributor. 


LINEAR PACKING & RUBBER CO., INC. 
6400 STATE ROAD, PHILADELPHIA, PA. 














Water Softeners & Filters 
for every Industrial & Domestic Use 





Scaife Zeolite Water Softener 


Cold Process-Intermittent, Continuous and Zeolite, 
Hot Process, Semi-Hot Process and specially de- 
signed Water Softeners. Gravity, Pressure and 
Oil Removal Filters. 


Write for Information and Bulletins. 


WM.B. SCAIFE son; a. 


OAKMONT, PA. 











Interested In 


Fuel Savings? 


Ask about 


STOWE 
STOKERS 





“COMPENSATED 
FEED” 


“Cut Power Costs”—that’s the order of the day. Firing 
your boiler by hand is costly. Continuing that worn 
out or obsolete stoker takes its toll at the coal pile, too. 
Twenty to forty percent savings are being made by 
Stowe Stokers. “Compensated Feed” is the answer. Ask 
us to tell you more about Stowe Stokers and “Com- 
a Feed.” Full information and catalog on request. 


The JOHNSTON & JENNINGS CO. 


ADDISON RD. CLEVELAND, OHIO 


NEW YORK PITTSBURGH CHICAC | 





TT 





2nd Edition—Moyer and Fittz 


REFRIGERATION 


Including Air Conditioning and Cooling and Househo | 
Automatic Refrigerating Machines ; 
538 pages, 6 x 9, 291 illustrations, $5.00 | 


ERE is a new edition of this well-known guide boo! 

completely revised and enlarged to cover the late 
developments in the field. It is a thorough treatment 
the theory, operation and testing of modern refrigerati: 
systems for the operating engineer in refrigeration plan 
and the man engaged in servicing and installing hous 
hold refrigeration equipment. 


Now covers: 

—conditioning of air in factories and other 
buildings 

—aquick freezing of foodstuffs 


—production of solid carbon dioxide, 
Flakice, Packice, etc. 


—small commercial refrigerating plants 

—new refrigerants 

—new types of household refrigerating 
equipment 

—remote control of refrigerating units 

—portable absorption refrigerating units 

—multiple installation refrigerating system 


—design and operation of small commercial 
refrigerating plants of automatic type, 
ete. 








McGraw-Hill Book Co., Inc., 330 W. 42d St., New York 


Send me Moyer and Fittz—Refrigeration for 10 days’ examination subject to 
approval or return. In 10 days I will send $5.00 plus a few cents for 
postage and delivery or return the book postpaid. (We pay postage on orders 
accompanied by remittance.) 


Signed 
Address 
City and State 


Official Position Name of Company 
(Books sent on approval in U. S. and Canada only.) P.F. 12-34 








2eeucucceccunnnnenarnennnnncensvecooacccovusastonnnsuncenecennnggoonnsosniqgagsveneneneconcoocooatio0tn 


62 











POWER —  Mid-December, 1934 
































BASIC PRINCIPLES IN BUYING 





GAUGE GLASSES 

















THERE are certain qualities a gauge glass must 
have to give good service. Resistance to heat 
and sudden temperature change, resistance to 
the force of high steam pressures, resistance to 
erosion and corrosion. The ability of a gauge 
glass to withstand these attacks is definitely 
governed by well-known chemical and physical 
properties in the gauge glass itself. Under 
proper scientific control a glass manufacturer 
can make gauge glasses with pre-determined 
properties essential for satisfactory service. With 
such glasses the power plant engineer knows the 
service he can expect to receive. He can buy 
gauge glasses to specification as he would any other 
engineering equipment. 

Resistance to heat and sudden temperature 
change, for instance, is governed by the coeffi- 
cient of thermal expansion of the gauge glass. A 
gauge glass with a high coefficient of thermal 
expansion inevitably means sudden and severe 
fiuctuation in expansion and contraction with 
all the risk of breakage involved in such repeated 
strains. A low coefficient of thermal expansion, 
on the other hand, minimizes the shock of high 
heats or sudden temperature changes. For that 
reason, gauge glasses made of Pyrex brand 
glass—with the lowest coefficient of thermal 
expansion of any commercial gauge glass 
(0.0000032/°C.)—can be heated to temperatures 
100°F. to 150°F. higher than other gauge glasses 
without breaking when suddenly cooled. An 
engineer buying gauge glasses on the basis of a 
specific coefficient of thermal expansion knows in 
advance the heat resistant properties of the glass. 

Resistance of gauge glasses to steam pressures 
can be scientifically determined by a glass 


manufacturer and freely published for the 
guidance of buyers. Safe working pressures of 
Pyrex brand Gauge Glasses, including adequate 
safety factors, are 


LENGTH SAFE STEAM PRESSURE 

10 inches 500 Pounds Per Square Inch 
20 “ 420 “e ce ce “ 
30 cc 340 ce e “ “ce 


As Pyrex Gauge Glasses are the product of 
scientific methods and rigidly standardized 
processes it is possible to publish safe working 
pressures to apply to any melt and production 
run of Pyrex Gauge Glasses. Glasses do not 
vary from melt to melt. 

The chemical stability of a glass determines 
its resistance to the corroding action of hot water 
and steam. Pyrex Laboratory Glassware is the 
accepted standard among chemists as the best in 
laboratory glassware—the most resistant to 
general chemical attack. The same stability is 
present in Pyrex Gauge Glasses and they re- 
main clear for unusually long periods of service. 

It is easy to install gauge glasses when 
dimensions are accurate—dangerous strains are 
avoided and the life increased. Pyrex Gauge 
Glasses are machine made eliminating excessive 
variations of dimensions and warpage. 

The most important part of a water column 
on high pressure boilers is the gauge glass. 
Safety and economy dictate the use of the best 
glass obtainable. Superiority can be determined 
only by actual chemical and physical properties 
—the basic principles on which to buy satis- 
factory gauge glasses. 








‘““PYREX” is a trade-mark and indicates manufacture by 


CORNING, N.Y. 


CORNING GLASS WORKS ° 
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SPECIFY 
— ERNST — 
SPLIT-GLAND 


ADJUSTABLE 


WATER GAGES 


WITH 


ROUND 
TUBULAR GLASSES 





CAN BE ATTACHED TO ANY WATER COLUMN OR BOILER 


FOR ANY PRESSURE UP TO 1000 POUNDS 
Also: ERNST ay 
WATER COLUMNS 


with or without 
Alarms 


uneneuenecenecencaaceusnenenneneeansuenecuenesecanecenenevesssccenvenecececencnecacequaceauang seedy 








LEAKLESS [| 
TRY COCKS 


See our other ad on 
page 67 


Ask for 
Catalog “A” 


ERNST WATER 
COLUMN & 
GAGE CO., 

NEWARK, N. J. 


New York: W. K. Sowdon Co. Chicago: J. J. Russo 
Philadelphia: Fenno-Fischer Co. Syracuse, N. Y.: Cross-Glave Co. 
Austin, Tex.: Theo. Langenbergh Los Angeles: Guy L. Warden 
San Juan, P. R.: Enrique Abarca 








Pittsburgh: G. C. Donaldson 


Ve 








How to Relax 


—to rest 
—to increase your working power 
—to relieve nervousness 


You Must 
RELAX 


by EDMUND JACOBSON, M.D. 
A Practical Method of Reducing the Strains of Modern Living 
201 pages, 5x7, illustrated, $1.50 


H ERE is a book that shows you how to attain the benefits 
of real relaxation—an easy-to-read explanation that 
will help to banish sleepless nights, make your rest count, 
help you to do more and enjoy more, by relaxing while you 
work or play. There is nothing new about this. Dr. Jacob- 
son has been experimenting with and developing the idea 
for 25 years. In this book he writes fully and simply, ex- 
plaining what you will want to know about the foundation 
and elements of relaxation, and then showing step by step 
how to relax. 

Walter B. Pitkin says: “Dr. Jacobson meets the needs of 
thousands of Americans who cannot ‘let down’ and take it 
easy.” 


You Wut sl 
ELAX' 


w 








SENP THIS McGRAW-HILL ON-APPROVAL COUPON 
McGraw-Hill Book Co., Inc., 830 W. 42nd St., N. Y. C. 


Send Jacobson’s You Must Relax for 10 days’ examination on approval. In 
10 days I will send $1.50 plus few cents postage or return book postpaid. 
(We pay postage on orders accompanied by remittance.) 


Name 
OE re Pe re re en ees eye eee rey PEE Ee eT 
City and State 
Position 


ee ee eo 








RIND a Soop rata ace & she tock @ ita ei ares De IO Gen SNS ES P. 12-34 ¢ 
(Buoks sent on approval in U. 8. and Canada only.) sasennzecsen 














PHOTOGRAPHS 


made on the job 
tell the story / 
& 


ACTION PICTURES .... 
PRODUCT ILLUSTRATIONS 








EQUIPMENT PHOTOGRAPHS 
INSTALLATION SCENES 
PROGRESS PHOTOGRAPHS 


i i WW .. it’s a product or piece of equipment to be 
; sold, a report to be illustrated, or the progress of a 


job to be recorded, actual photographs tell the story better than 


words . . . Here is a photographic service prepared to secure first 


class pictures, promptly and at minimum cost, through carefully 


FIELD PHOTO SERVICE 
McGraw-Hill Publishing Company, Inc. 
330 WEST 42nd STREET, NEW YORK 





selected commercial photographers in all parts of the United 


States and Canada. 





64 


POWER — Mid-December, 1934 





































eT. sistteameneemienitaom . 
an encks th Sieadicaumansscsadnaadnece mea eeaa en camece eae 










Ce 






The Speaker is 
Referring to By- 
Product Power Savings. If 
you use steam in any way 
for heating or processing, 
write for this booklet which 
illustrates how six companies 
are enjoying good savings by 
the use of Troy-Engberg’s 
By-Product Power. 


: | : : 5 
See teat Lille Crgine 
“lt Sure is a Money Saver. 





“When we put in these stokers 
awhile ago, we considered all 
types of drives both electrical and 
steam but as we had to heat our 
feed-water we figured that a 
steam drive would probably be 
better. We could use the ex- 
haust for heating the water and 
for other purposes. 


“After checking up on the heat 
balance required and on _ the 
merits of the different steam 
drives, it was decided that a 
Steam Engine would be best for 
our setup. On paper, it figured 
out that this unit would give us 
the required power combined 





with the smallest loss in the 
heat units. And further, it would 
give us that wide, smooth speed 
range so essential to good stoker 
operation. Its efficiency holds 
throughout the entire speed range 
and it is ideal for automatic con- 
trol, thus making for better boiler 
operation and greater fuel sav- 
ings. 


“Troy-Engberg Steam Engines 
were recommended and installed. 
They have proved out in every re- 
spect. Our savings paid for the 
units in a short time. We are 
in the clear now. Maintenance? 
Not a nickel so far.” 


TROY ENGINE & MACHINE COMPANY 
1498 Railroad Ave., Troy, Penna. 


TROY-§ENGBERG 
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MACHINERY 
MATERIAL 
EQUIPMENT 
and SUPPLIES 


POWER 


SERVICE SECTION 


> ares 







For EQUIPMENT 

OPERATION and 

MAINTENANCE 
of POWER PLANTS 





We Sell 


“PRACTICALLY NOTHING” 


“Nothing” in this case means high 
vacuum in hundreds of industrial con- 
densers, stills, kettles, dryers, deodor- 
izers, etc. During the 18 years we 
have specialized in the manufacture 
of steam jet evactors, and have 
pioneered many of the improvements 
in this class of equipment. The Croll- 
Reynolds “Chill-Vactor’” applies vac- 
uum in the most efficient way for chill- 
ing water used in air conditioning, and 
for chilling various industrial fluids. 


CROLL-REYNOLDS CO., INC. 
17 John St., New York 





MORFLEX 


FLEXIBLE COUPLING 


No movement of metal on metal or 
metal on rubber to cause wear. All 
relative motion is absorbed within the 
rubber. Needs no lubrication nor pro- 
tection from water, dirt or grit. Insu- 
lated against electricity, noise and 
vibration. In stock for immediate 
delivery. Send for Bulletin No. 48. 








MORSE CHAIN CO., _ Division of Borg-Wamer Corp. Ithaca, N. Y. 





SILENT 
FLEXIBLE 
LOW IN COST 














LDRIC 
UMP 


FOR EVERY SERVICE 

Built te Your Individual Requirements 
Send Us Your Inquiries 

Become One of Our Many Satisfied Customers 


THE ALDRICH PUMP COMPANY 
Foot of Gordon St., ALLENTOWN, PA. 








“ELECTRIC 
EYE” 


Combustion 
Indicators 
and 
Smoke 


Detectors 
Ask for Bulletin 341 


ESS INSTRUMENT CO. 
30 Church St. New York, N. Y. 








Some territories open! 






CORRECT q 

SPEEDS A & 
WITH 
TACHOMETERS “& 
GEO. SCHERR CO. & pas 


126 LAFAYETTE ST. NY. 


BRASS e SS , 


Find what you are looking for? 
If this or other advertising in 
this issue does not supply the 
information wanted, of products 
or services, write 


Power, 330 West 42d St., New York City 



























PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


Management Designing 
Appraisals Testing 
Construction Financing 





Inspections 
Cost Analysis 
Investigations 























HALL LABORATORIES, Inc. 
R. E. Hall, Ph.D., Director. 
CONSULTANTS ON 
BOILER WATER CONDITIONING 
304 Ross St. Pittsburgh, Pa. 


















FRED OPHULS & ASSOCIATES 


Incorporated 


CONSULTING ENGINEBRS 
REFRIGERATION, POWER PLANT, BREWERIES 


Industrial and Brewery Power and Refrigerating 
Plants, Air Conditioning, Ice Plants, Cold Storage 
Plants, Special Applications of Refrigeration. 


112-114 West 42nd St., New York City 





Usually it pays large divi- 
dends to call in a consultant 
with his valuable outside 
viewpoint, backed by his 
knowledge and broad expe- 
rience, to check with you 
before making final decisions 
regarding your product. 














JOHN A. STEVENS, Inc. 


Established 1909 


CONSULTING ENGINEERS 
Power Plants Paper Mills 


Dye Houses Surveys 
Lowell, Massachusetts 








WATER SERVICE LABORATORIES, Inc. 
HENRY L. SHULDENER, Mem. A.1.Ch.E. 
WILLIAM J. RYAN, Mem. A.8.M.E. 


Boiler Feed Water Treatment 
Industrial Water Conditioning 
Corrosion Prevention 


247 East 56th St., New York City 



















SARGENT & LUNDY 


INCORPORATED 
ENGINEERS 
20 NORTH WACKER DRIVE 
CHICAGO, ILLINOIS 














FRANCIS J. SILL 
HEAT and POWER ENGINEERING 
as applied to Industrial Plants 


Tests—Reports—Design—Construction 
Westboro, Massachusetts 















THE J. G. WHITE ENGINEERING 
CORPORATION 
ENGINEERS—CONSTRUCTORS 
Plant Design and Construction 


Investigations and Studies of 
Power Problems and Costs 


43 Exchange Place, New York 
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MACHINERY For EQUIPMENT 
MATERIAL OPERATION and 
EQUIPMENT MAINTENANCE 


and SUPPLIES of POWER PLANTS 


SERVICE SECTION 








saueRMAN ||” ADSCO NV] cLexiBLe 


DRAG ee COUPLINGS 
Expansion Joints 
SCRAPERS n_Joit 











Store Coal for a Few Cents per Ton 


Sauerman Scraper Systems are adaptable to any 
problem of storing and reclaiming coal or other 
bulk materials. Capacities: 10 to 600 tons per 
hour. Write for catalog. 


SAUERMAN BROS. “ciicacoritt: ie, 





Oll-tight 
Dust-proof 
Self-Allgning 
Lubricated 





REPACKED 
under steam pressure! 
Continuous service— 

No shutdowns—No delays! 


wine: dew Mattie Me. 028 Send for our coupling catalog P-30, de- 


scribing our full line of flexible couplings 





AMERICAN J)ISTRICT STEAM COMPANY h 
Tas iceamang 9 Poole Foundry & Machine Co. 
>» OVER FIFTY YEARS IN BUSINESS y | Woodberry, Baltimore, Md. 














MERCOID GET ACQUAINTED WITH || NICHOLSON 


AUTOMATIC CONTROLS ||S$AND-BANUM | | wecpep steeEL FLOATS 


For Heating, Refrigeration, Air Condition- 
ing and Various Industrial Applications “The Entirely Different Boiler CHROMIUM PLATED 
All Mercoid Controls are equipped with Scale Eliminant’”’ AND 
Mercury Switches of Mercoid Design. They 
4 cannot be affected by dust, dirt, or corro- STAINLESS STEEL FLOATS 
; sion. Indefinite oudumaiiae assured. A 16-ounce can of Sand- o 
: Write for Complete Catalog, GP-28 Banum is sufficient to treat a : 
Mercoid Controls Are Also Distributed . 
Siocked te Mane Cities ir fhe Goowber” 250 HP. boiler for one month! 
Electric Co., Inc. 
THE MERCOID CORPORATION AMERICAN SAND-BANUM CO., Inc. 
Sole Manufacturers of The Mercoid Switch 342 Madison Ave., New York City 


4201 Belmont Avenue -:- Chicago, Illinois 

















| TEST SPEEDS and SAVE at a glance 
TATTELITES | | s3un"~~ a 
“They tell 7 the tale” Send for Bulletin 


I ved Hand 
NEON POTENTIAL 0-2 Teckometer-Cometer 


FUSES & INDICATORS ot Park ee OROw SO. 







Good for pressures up to 2,000 lbs. Round 
sizes 3” to 12” in stock. Write for Bulletin 
No. 431. Inquiries on special floats 
solicited. 





W. H. NICHOLSON & COMPANY 
125 Oregon Street, Wilkes-Barre, Penna. 





Tattelites protect against 





ORR RRRT RR ERT cre RENO a a 


surges & static potentials, fay i 
indicate open circuits, high | | HOE ASS GASKETS AKRO-METAL GASKETS 







FOR STEAM 
Guaranteed 10 years 
or your money back. 


Write for instructive catalog that will fit and give service—‘They won’t blow out’’ 


uivreswewuane.| | DAS ecare eons cen 


Address Mr. Bebrel Write for descriptive circulars. Akron Metallic Gasket Co., Akron, 0. 
4507 Ravenswood Ave. ERNST WATER COLUMN & GAGE CO., Newark, WN. J. M eG had 
ee Chicago, Ill. SEE OUR OTHER AD. ON PAGE 64. 

















Blows — Vacuums — Sprays One Working Part EVERLA STING 


 , ———— 





Reduces Power Bills—Motor 
.Constant Pressure 
Burn-Outs and Fire Hazards Variable Volume FORGED STEEL 
4 Models—G.E. Motors—Ball Bearing COMPANION ANGLE VALVE 
WRITE FOR FREE TRIAL OFFER NEW 


FOR 600 Ibs. and ABOVE 


: BREUER ELECTRIC MFG. CO. 
Exhibited for the first time at New 


858 Blackhawk St., Chicago 


CENTRIFUGAL 
BLOWERS and EXHAUSTERS 


Simple. Rugged. Amazingly efficient. Self- 






a 
— 


















































SS : : arening. Clean. &: we a ones York Power Show 
BREVER'S BALL BEARIN : . —10, u.ft. 

“1 — Pressures—I-—5 Ib. No attention except oiling. ———_—_ 
ORNADO Designed, made, guaranteed by— EVERLASTING VALVE COMPANY 
Por. ALLEN BILLMYRE CORP. Jersey City, N. J. 

table Electr. ic Blower General Offices & Plant: So. Norwalk, Conn, 
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Me GR A W ae eg, 


American Machinist 
Aviation 
Bus Transportation 


Business Week Construction Methods 
Chemical and Metallurgical Engineering Electrical Merchandising 


Coal Age Electrical West 
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TONEW 


de partment at any time.” 








A ment is addressed to them. 


F YOU'VE ever been called on by a McGraw- 

Hill circulation man, you know. he’s not an 
ordinary solicitor. He isn’t “working his way 
through college”—he’s been through. His job is 
more than just to sell magazine subscriptions. It’s 
to see that the men in your company who can 
profit most from McGraw-Hill publications are 
reading them—and reading the right ones. 


There may be thousands in your organization, 
yet the McGraw-Hill man wants to see only that 
handful of “key men” who need these magazines. 
He wants your power plant chief to keep alert 
by reading Power, your design engineers to keep 
posted on the newest ideas 


7 With a very few exceptions, America’s important <a 
dustrial plants welcome McGraw-Hill circulation rep- 
resentatives—grant them the privilege of visiting “any 


“non-concession” plants. Each month finds their ranks 
thinner. But a few still remain . 


IDEAS ? 


These exce ptions we call 


. and this advertise- 











A 


your men change from one department to an- 
other, when new men join your staff, he wants to 
help fit McGraw-Hill’s editorial service to each 
raan’s individual job. 


You may be doing a marvelous job of welfare 
work for your employees, yet overlooking an op- 
portunity for letting your key men make them- 
selves more useful and more efficient in their 
jobs. Yours may be a “non-concession” plant 
without your knowing it. It will pay you to 
inquire whether the McGraw-Hill man is privi- 
leged to carry on his valuable service in your or- 
ganization. If he isn’t,—please open the gates to 


him! You'll be opening 








through Product Engineer- 
ing. He wants your depart- 
ment heads, superintend- 
ents and engineers, your 
responsible officials in all 
branches, to read the par- 
ticular McGraw-Hill publi- 
cations intended to help 
them in their jobs. When 








WARNING! 


Every McGraw-Hill representative carries 
an identification card. 
subscription orders, please ask him to show 
his credentials. Or, in subscribing by mail, 
do not send money to anyone but the 
McGraw-Hill Publishing Co., 330 West 42nd 
Street, New York City. 


them to new ideas, new 
Opportunities and greater 
alertness in your personnel. 
We shall be pleased to tell 


you about various helpful 


Before giving any 


plans actually used in a 


great many different com- 








panies. 








PUBLISHING COMPANY, Inc. 
Electrical World Engineering News-Record Metal and Mineral Markets Radio Retailing 
Electronics Factory Management and Maintenance Power Textile World 


Engineering and Mining Journal Food Industries 
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“Searcnucut Srcrion 


EMPLOYMENT : BusinESS : OPPORTUNITIES 


UNDISPLAYED—RATE PER WORD: 
Positions Wanted (full or part-time salaried 
employment only), 5 cents a word, min- 
imum $1.00 an insertion, pezebie in advance. 

(See { on Box Numbers.) 
Positions {odd and all other classifications 

10 cents a word, minimum charge $2.00. 

Proposals, 50 cents a line an insertion. 


Copy received by the 25th of a month effective with following months issue. 


EQUIPMENT — USED or RESALE 


INFORMATION: DISPLAYED—RATE PER INCH: 
Box Numbers in care of our New York, Oe RE eee rer $6.00 
Chicago and San Francisco offices count oe Fe cs = Pe 
10 words additional in undisplayed ads. ee Oe ..-- 5.60 an inch 


Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


Other spaces and contract rates on request. 
An advertising inch is measured vertically 


on one column, 3 columns—30 inches— 
to a page. P. 





of 
EMPLOYMENT SERVICE 


OFFICIAL PROPOSAL 





SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising service 
of 25 years’ recognized standing and reputation 
earries on preliminary negotiations for positions 
of the caliber indicated, through a procedure 
individualized to each client’s By ny require- 
ments. Several weeks are required to negotiate 
and each individual must finance the moderate 
cost of his own campaign. Retaining fee pro- 
tected by a refund provision as stipulated in 
our agreement. Identity is covered and, if em- 
ployed, present position protected. If you have 
actually earned over $2,500, send only name 
and address for details. R. W. Bixby, Inc., 270 
Delward Bldg., Buffalo, N. Y. (P.) 


POSITION WANTED 


1.C.S. STUDENT power house electric course 
nearly complete. 3 years’ experience 2,000 
hp. pumping plant. Desires change, small or 
medium hydro electric. Now employed. PW-376, 
Power, 883 Mission St., San Francisco, Caif. 

















REPRESENTATIVE AVAILABLE 


Western Mo. & Eastern Kan. 
Established Organization would like additional 
lines of equipment. RA-394, Power, 520 Nort 
Michigan Ave., Chicago, Til. 


OFFICIAL PROPOSAL 
Bids: December 28. 
Power Plant Equipment 


Pullman, Washington. 

Sealed proposals will be received by the 
Board of Regents of the State College of 
Washington, E. O. Holland, Secretary, at 
the Davenport Hotel, Spokane, Washington, 
Friday, December 28, 1934, at 1:30 P.M. 
for the furnishing and installing of certain 
mechanical equipment for the Power Plant 
now under construction on the campus of 
the State College of Washington, Pullman, 
Washington. This work will be done under 
the provisions of the Federal Public Works 
Administration and the State Emergency 
Relief Administration. This improvement 
shall be constructed under the contract pro- 
visions of Bulletin No. 2, PWA “Require- 
ments as to Bids, Contractors’ Bonds, and 
Contract, Wage, and Labor Provisions” 
dated March 3, 1934. “No Bid will be con- 
sidered unless accompanied by the bidder’s 
Certificate. of Compliance, U. S. Govern- 
ment Form P.W.A. 61, revised March, 1934, 
to the effect that the bidder is complying 
with and will continue to comply with each 
applicable code of fair competition, or in the 
absence of such code or codes, with the 
President’s Reemployment Agreement. 
Copies of this certificate will be included 
with the ‘Instructions to Bidders.’ ” Atten- 
tion is called to the fact that not less than 
the minimum wage rates prescribed by the 
Federal Emergency Administration of Pub- 
lic Works must be paid on this project. 
Labor required for this improvement shall 
be chosen from lists submitted by the 
United States Employment Service (Na- 
tional Reemployment Service) or as pro- 
vided in paragraph ‘3’, section ‘“b’’ of the 
contract provisions. Whitman County of- 
fice of the National Reemployment Service 
is in the charge of Mr. R. W. Brown, Post- 
office Building, Colfax, Washington. Bids 
shall be accompanied by a certified check 
made payable to the Board of Regents of 
the State College of Washington for five 
per cent (5%) of the bid (including alter- 
nates.) Should the successful bidder fail 
to enter into the contract and furnish a 
satisfactory performance bond in the full 
amount of the contract price within the 
time stated in his proposal, this certified 
check shall be forfeited to the Board of 

















Regents of the State College of Wash- 
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ington as liquidated damages. The checks 
of the unsuccessful bidders will be returned 
to them within ten days. The Board re- 
serves the right to reject any or all bids. 
The successful bidder will be required to 
file a performance bond in the full amount 
of the contract price, which bond shall 
be furnished by a surety company accept- 
able to the Public Works Administration 
and to the Owner. Bids will be called for 
on the following divisions of the mechanical 
equipment: 

SPECIFICATION NO. 1: “New Steam 
Generating Units,” Boiler Units Nos. 1 and 
2. Deposit for set of plans and specifica- 
tions, $15.00. Specification No. 1 includes 
one complete 500 h.p. boiler unit of the 
straight water tube type together with 
water-cooled furnace, under-feed stoker, and 
instrument panel. Boiler Unit No. 2, econo- 
mizers, chain grate stokers, are alternatives 
to Specification No. 1. 

SPECIFICATION NO. 3: “Coal and Ash 
Handling Equipment”—Deposit, $10.00—In- 
cludes a complete coal and ash handling 
system, with apron, pivoted bucket and 
screw conveyors, an overhead coal and ash 
storage bin, an ash car and track system 
and miscellaneous hoppers and spouts. 

SPECIFICATION NO. 4: “Power Plant 
Piping, Subway Piping’’—Deposit, $15.00— 
Includes all piping, valves and fittings for 
the Power Plant, and a subway tunnel, 
together with insulation and supports. 

SPECIFICATION NO. 5: “Fans, Ducts 
and Breeching’’—Deposit, $5.00—Includes 
one forced draft fan and two induced draft 
fans with steam engine drives, together 
with a complete duct and breeching system. 

SPECIFICATION NO. 6: “Feedwater 
Treating Equipment and Boiler Feed 
Pumps”—Deposit, $5.00—Includes deaera- 
tor-heater, hot well, boiler feed pumps, con- 
densate pump, and the hot process softening 
equipment, using lime, gypsum, and sodium 
phosphate, together with necessary piping, 
pierre h scsanedte insulation and structural 
suppor 

RPCIFICA TION NO. 7: “Electrical 
System”—Deposit, $5.00—Includes a rigid 
iron conduit and wiring system for light, 
power, and telephones. 

SPECIFICATION NO. 8: “Motors and 
Transformers’—Deposit, $2.50 — Includes 


electric motors and transformers, f.o.b. 
Cars at Pullman. 
SPECIFICATION NO. 9: — Deposit 


$50.00—Includes a full set of the above 
plans and specifications (except Specifica- 
tion No. 8). This provides for a lump sum 
bid for all of the work under Specifications 
Nos. 1, 3, 4, 5, 6 and 7. 

Plans and Specifications are on file at the 
Builders’ Exchange in Seattle, and the As- 
sociated General Contractors, in Spokane, 
and McGraw-Hill Publishing Co., Inc., 330 
West 42nd St., New York, N. Y. Additional 
plans and Specifications may be obtained 
from H . Langdon, Engineer, State Col- 
lege of Washington, Pullman, Washington, 
by depositing a check for the amount 
stated, which deposit will be returned upon 
receipt.of the same in good order and within 
one month after the Contracts are let. No 
plans and specifications will be sent out 
after December 21, 1934. This advertise- 
ment was first published, December 3, 1934. 

. O. HOLLAND, 
Secretary. 


= oon 


SALES REPRESENTATIVES WANTED 
By Large Manufacturer of 


REFRACTORIES 


e, 
Je 





On high-grade account of plastic fire brick 
and high temperature cement in Northern 
Ohio, California, Philadelphia, Texas and 
Oklahoma territories. Some knowledge of 
refractories and application in different 
types of furnaces advisable. This account 
fits in well with other lines of power plant 
equipment. No replies considered unless 
complete history of past sales experience is 
given. Commission basis. If past sales rec- 
ord warrants, drawing account may be 
arranged. 
RW-396, Power 

520 No. Michigan Ave., Chicago, Illinois 











WANTED 

















WANTED 


AIR COMPRESSOR 


1—Used pone driven, '7x7x7, to operate on 
100 Ib. to 110 1b. steam 
full details. Write — 


Baxter Laundries Corporation 
747 Fountain St., Grand Rapids, Mich. 








BUYER OF SURPLUS AND 
SALVAGE STOCKS 


Metals, Chemicals, Raw Materials, Fabri 
Manufactured Products; Entire Fiants, es 
on tel ae is 
ATOR ANKS, 


Creditors’ Semaditens, Estee 


HENRY K. FORT 
2227 N. American Street, Philadelphia 


pment. 
ivers, 








WE ARE IN THE MARKBT TO PURCHASE 


complete power plants, D. C. and A. C. 
Motors, generators, transformers, and elec- 
trical instruments. Send us a list of what 
you have to offer. Let us have your in- 
quiries on what you wish to purchase. 


SUPERIOR ELECTRIC MACHINERY CO. 
253 N. 3rd Street Philadelphia, Pa. 











Manufacturers’ Agents 
or Distributors for complete line of refractories in- 
cluding plastic fire brick, super refractory cement 
and special refractories. Proven by more than 10 
years satisfactory performance. Men experienced 
with boiler and furnace equipment or allied prod- 
ucts preferred. Write for special proposition now 
being offered for new territory. 
ND FIRE BRICK COMPANY 
1552 West 25th Street, Cleveland, Ohio 








Watch— 


the Searchlight Section 
for 
Equipment Opportunities 
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Power 
i! 
3 UD! 
@ 
80 ‘4 ®)\ 
N. Y. C. Tel.: LOngacre 5-3227—N. J. Tel.: PAlisade 6-2600 CG 
MOTOR GENERATOR SETS LOW VOLTAGE M-G SETS 

ee ee Synchronous 5000 amp., Hanson Van Winkle, 15/30 v. 

0! . 5000 amp., Hanson Van Winkle, 6/12 v. 
1—250-kw., 230-V., 3-ph., 60-cy., 2300-4600 Syn- 

chronous Motor ' Generator Set. 5000 amp., Bogue, 6/12 v. 





1—200-kw., 230-V., 3-ph., oer _ eer. 
Synchronous Motor Generator Se’ 
rq 60-cy., 


yi \é Gen. 
220-440-V. G.E. Synchronous "Ni otor. 
1—125-kw., 250-V., Westinghouse S nehronous 
Generator Motor Set 3-ph., 60-cy., 230-2200-V 
2—125-kw., 125-V., G. E. 2300-V. motor. 
1—100-kw., 125-V., D.C., 220-440 A.C. G. E. 
Synchronous Motor Generator Set. 
1—100-kw., 250-V., Gen., 900-r.p.m., 220-V. 
Synchronous Motor. 
1—50-kw., 230-V., 1200-r.p.m., 220-V. Westing- 
house Synchronous Motor. 


ENGINE GENERATOR SETS 
er il taal General Electric 


Ames Uniflow 
TURBINES 

1—1500-kva., 3-ph, 60-cy., 2300-V., Condens. 

est. 
— 3-ph., 60-cy., 480-V., Non-Condens., 
1—475-kva. Westinghouse Non-Condens. 

TRANSFORMERS 

3—333 kva. Pittsburgh 7500/15000/230/460-v. 
4—333-kva. Pittsburgh, 4100/110/220-V. 


6—200-kva. G. E. 2400/120/240-V. 
4—150-kva. Westinghouse, 2400/120/240-V. 





3—100-kva. Westinghouse, 2400/120/240-V. 





























2000 amp., Bogue, 6 v. 
2000 amp., Bogue, 20v 


MOTORS—S phase, 60 cycle 


No. Hp. R.p.m. Volts Type 
1 1000 400 Any Voltage, sl. rg 
1 800 180 pny Westghse. Syn. 
1 500 150 230 Elec. Mach. Syn. 
1 500 900 44072000 Westghse. Syn. 
1 500 720 4100 G.E., sl. rg. 
1 500 450 2200 G.E., sl. rg. 
1 350 900 2200/4000 Wh. Syn. 
1 250 600 2200/4000 G.E.syn. 
1 250 600 440-2200 G.E.syn. 
3 200 450 2300/4100 G.E.,sl. rg. 
2 200 600 440 G. E., sl. rg. 
2 150 360 2300 Allis-Chal., Syn. 
3 200 514 4150-2300 G.E.syn. 
2 200 514 2300-4000 G.E.,sl. rg. 
2 150 1200 220/440 Westg., sl. rg 
1 150 22¢0 G. E. Syn. 
2 150 514 2200 Westg., sl. rg. 
1 150 1800 2200 West. sq. cg. mfr. 


PUMP 
1— 4,000,000 gal. Water Pump Worthington engine. 


FREQUENCY CHANGER 
1—100-kw., 750-r.p.m., General Electric. 


Complete Line of A.C. and D.C. Motors and Generators 











TURBO-GENERATOR SETS 


5000 K.W. General Electric, Condensing, 3- 
phase. 60-cycle, 2300 volts, 200 lb. pressure. 
00 deg. total temperature; 13.2 Ib. per Kw./ 

r rate; four bearing ma- 


wate 
e in excellent condition. 


1500 K.W. Westinghouse, Condensing, 3-phase, 

— kn voits, 200 Ib. pressure, 475 deg. 

ature. With — or tur- 

fee pos for 250 lb. 550 

deg. total temperature. ew w 1084. Subtle 
used and like new. 


1500 K.W. Wi i 
phase, 60-cycle, 2 











ouse, Non-Condensing, 3- 
00 volts, 400 lb. pressure, 





ge to 110 Ibs. gauge back pressure. In serv- 
ice five months. New Gotsber, 1928. 

750 K.W. Allis-Chalmers, Condensing, P.ghene 
60-cycle, 480 volts, 200 1 Ib. pressure, 450 deg. 
total temperature. New, 1923. First clase 
condition. 

500 K.W. Allis-Chalmers, a} gO = 
phase, a 480 volts, 15 

10 lbs. gauge back pressure. hy 1923. 
Very little used. 

500 K.W. Allis-Chalmers, Condensing, 3-phase, 
60-cycle, 480 volts, 200 Ib. pressure, 450 deg. 
to temperature. Installed 1924. Fine con. 


GENERAL RAILWAY EQUIPMENT COMPANY 


NATIONAL HEADQUARTERS FOR USED TURBO SETS 
1324 Widener Bidg., Philadelphia, Pa. Rittenhouse 2311 2741 Book Bidg., Detroit, Mich. Cadillac 0989 





TRANSFORMERS SPECIALS 
SINGLE PHASE, 60-CY., O.1.S.C. 
Make Type Voltage 

4—1000 kva. G. E. oc 








it~] 
| 
a 
o 
Loa 
< 
J 
Q 
lest 
p> Hib > > hy. 


kva. G. E. 
3—37% kva. “West. 


MOTORS D. C. MOTORS 
- 3 = 60 - ADJ SPEED-230V 
. y peed 
675 Al.Ch-syn, 900 | HP. ‘Type Speed 
600 G.E.si.rg. 257 | 500/250G.E. 500/375 
257 100/200 G. E. 200/400 





6v0 G.E. syn. 
450/360 West. al. rg. 100 West. 365/600 
875/700 80 Diehl 500/1100 
4 est. sl. rg. 514 75 West. 200/ 
00 Al. Ch. sl. rg 385 40 W 300/ 
260 Al. Ch. syn, 420 35 El.Dy. 350/1050 
200 West. sl. rg. 274E1.Dy. 450/13 
200 G.E. sl. rg. 900 West. 400/1200 
200 G.E. syn, 900 25 West. 650/2200 
150 West.sl.rg. _720 20 West. 375/1 
150 G.E.sl.rg. 1750 20 G.E, 650/1950 
100 Al.Ch.sl.rg. 685 20 S —— /15 
80 G.E. aya. 12 15 W 400/1600 
75 G.E. sl. rg. 690 10/36 - by. 300/1200 
75 G.E. sl. rg. 900 est. 500/1500 
60 G.E, sl. rg. 900 10 On 600/1800 
5 .E. sl. rg. 


0G 1200 
50 West.sl.rg. 1200 MOTOR GENER. 





1-750 kw. G. E. MPC., 

1-400 kva., Cr. 250 v., C. Gener. 
240 v., 3 ph. oe an to 1100 E., 
120 r.p.m. to Hamil- ATI, synch. motor, 
ton Corliss Engine. 22 0-900 r.p.m 


Above are a few of our stock items. 


BELYEA 


COMPANY, INC. 
143 WEST 18TH ST. 


NEW YORK, N. Y. 
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A Complete Stock. 


We Rewind, Re 








STATION M 


ALL TRANSFOR 
Write for Catalog No. 129-F 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Prompt Shipment. 


3—667 KVA Gen. Electric Transformers, 
Type H, Form KSD, 60 cycle, 4254/ 1100 ® 00 


7370Y-230/115 volts, very late type. 


ir and Redesign all Makes and Sizes. 
ERS GUARANTEED FOR ONE YEAR 


CINCINNATI, OHIO 





M. J. HUNT’S SONS 


Delaware Ave. & Berks, 
Philadelphia, Penna. 
Offer From Stock: 
50 —— A.S.M.E. BOILERS —— 50 
100 ———— TANKS ———— 100 
(Pressure & Storage) 


50 ———_——- PUMPS 
(Electric & Steam) 


Automatic & Unaflow Engine Genera- 
tor Sets, Motors, Feed Water Heaters, 
Smoke - Stacks, Air Compressors, 
Valves, etc. 


50 














@ SEND FOR NEW LISTING ® 


New and Used Equipment 


Recently released from service by a number of electric and gas utility companies 


POWER PLANT CONSTRUCTION EQUIPMENT TRANSMISSION LINE 
iii —— Derricks, Cranes, Holst MATERIALS 
Engine Generator Sets py, tol med Car onal Arms 


Frequency Changers 
Motor Generator Sets 
Motors and Generators 
Boilers and Condensers 
Rotary Converters cuit 


Transformers 


SUBSTATION EQUIPMENT 


Switchboards and Oil Cir- 
Breakers 


Lightning Arresters 
Wire and Cable 
Insulators 

Line Hardware 


@ APPARATUS EXCHANGE @ 
ELECTRIC BOND AND SHARE CO., Le RECTOR ST., NEW YORK, N. Y. 











FOR SALE 


Turbo Generator Sets 


3—4000 kw., 3 ph., 60 cy., 2300 v. Gen. 
Elec. 3600 r.p.m. condensing, 200 
Ib., 125 deg. superheat. 

2—750 kw., 3 ph., 60 cy., 2300 v. Gen. 
Elec. 3600 r.p.m. condensing, 135/- 
199 lb., 499 deg. total temp. 

6—B & Ww Boilers, 4+—600 hp., 2—665 
hp., 225 Ib. St. Superheaters, Soot 
blowers, Stokers, etc. 

All installed new, 1920-1923 
FOR PARTICULARS APPLY 


JOHN D. CRAWBUCK COMPANY 
EMPIRE BLDG., PITTSBURGH, PA. 


























Mid-December, 1934 
Power 
d 90 kva. G.E—Chuse_ Uniflow 500 kw. (2) Ridg. 250 v.i— 
cee ETS AG) | Sion Shae en BOILERS (A.S.ME.) Ridg. 440 v. 
= ‘Chal | 50 kva. G.E.—Harrisburg 800 hp. (2) EdgeMoor 300 Ibs. 
625 kva. Al. Chal.—Al. Chal. Cr. drum ENGINE SETS (D.C.) 
Corliss TURBINES (A.C.) 605 hp. Springfield 165 Ibs. 
430 a. Ridgway — Ridgway, 512 hp. Springfield 225 Ibs. Cr, | 1000 kw. Al. Chal. 250 v.—Al. 
1875 kva. G.E. (Mixed Pres.) drum 7 Chal. Cor. 
400 4 G.E.— Ames Unifiow 1700 kva. Wghse. (Cond.) 500 hp. (2) Sterling 200 Ibs. 500 kw. G.E. 250 v.—Erie Ball 
400 kva. C.W.—Hamilton Corliss | 1563 kva. G.E. (Cond.) 508 hp. Kingsford Web. 200 lbs 4 Vv. 
250 kva. G.E.—Murry Corliss 1250 kva. Wehse (Bleeder) 407 hp. (3) EdgeMoor 200 lbs.| 300 kw. G.E. 250 v.-—Turbine 
250 kva. Al. Chal.— Al. Chal.| 937 kva. Al. Chal. (Mixed Pres.) | 499 hp. Wicks 2160 Ibs Cr. drum | 250 kw. Ridg. 250 v.—Harris- 
Corliss , " 937 kva. G.E. (Cond.) 300 hp. B. & 175 Ibs. Ma- burg Uniflow 
as hg gg ey eae —_ woe (Bleeder) e Type 250 ao. - 250 v.—Erie 
va. G.E. use Uniflow va. Weghse. on 7; 
175 kva. (2) G.E—Ames Uni-| 625 kva. Al. Chal. 300 ibs. Pres.| 72° hp. (2) Heine 160 Ibs. 200 kw. G.E. 126 v.—Skinner 
flow 625 kva. (Non. Cond.) Uniflow 
150 kva. (2) Al. Chal.—Chuse/| 375 kva. Weghse. (Mixed Pres.) M. G. SETS 150 kw. G.E. 125 v.—Harris- 
niflow 250 kva. G.E. (Non. Cond.) burg Uniflow 
120 kva. (2) G.E.—Ames Uni-| 187 kva. Weghse. (Cond.) 500 kw. Weghse. 250 v.— 125 kw. G.E, 250 v.—Erie Ball 
flow 125 kva. G.E. (Non. Cond.) Motor 4000/2300 v. 4v. 





Power Plant Equipment Co., Inc., 39-41 Cortlandt St., New York City, N. Y. 


































SPECIAL OFFERINGS 


for December in 
Rebuilt Guaranteed Electrical Equipment 


MOTORS 
p. West., Type C.W., Slip Ring, 720 


—100 h. 

R.P.M. 

ie ae G.EB., Type M.T., Slip Ring, 1170 
1— 50 h.p. Western Electric, Slip Ring, 900 

R.P.M. 


1— 50 h.p. Westg. D.C., S.K. Type, 1150 
P.M. 


R 
10— % h.p. Wagner Synchronous, 1800 B.PM. 


Above items constitute only a part of our com- 
plete stock. Write for Stock List. 


WILLIAM H. LUDWIG 


656 Bushwick Ave., Brooklyn, New York 





Turbo Generator Sets 


1—2500 Kw. Westinghouse 3-60-2300 V. 
1—1500 Kw. Gen. Elec. 3-60-2300 V. 
1—1000 Kw. Gen. Elec. 3-60-600 V. 

2— 500 Kw. Gen. Elec. 3-60-2300 V. 

1— 300 Kw. G.E. (Non Cond.) 3-60-600 V. 


Boilers 


604 Hp. B.&W. ASME. 200 lbs. 
400 Hp. B.&W. A.S.M.E. 200 Ibs. 
300 Hp. B.&W. Mass. Std. 160 Ibs. 
ame thts) Bo. H.R.T. Mass. Std. 153 lbs. 


Air Compressors 


Belted—Direct —e) *pee 
2173 * Chgo. Pneu. 
» ease. Pneu. (12e10)—100 Ibs. 
LR. (Imp. 10)—100 Ibs. 


Ft. IR X % age nag 


1—1531 Ft. LR. XPV 100 lbs. (steam). 


Engine Generators 


1—250 Kw. 3-60-550 V. G.E. to 300 Hp. 
Buckeye Eng. (Piston Valve) 8 Yrs 

2—150 Kw. 3-60-550 V. G.E. to 200 Hp. 
Buckeye Eng. (Piston Valve) 8 Yrs. 


Also Engine Sets, Motor Generators and 
Complete Power Plant Equipment 


A. LEE ELLIS, 50 High St., Boston, Mass. 


“The Buyer Must Be Satisfied Always” 

















FOR SALE 


We have the following items from a 
building which we are dismantling for 
the government at Washington, D. C. 


7 enly Yarrow Boilers—500 hp. factory rating. 

2 only Heine Boilers—150 hp. factory rating. 

2 only Kewanee Boilers—100 hp. factory rating. 
All of these boilers are oil burning 
equipment, and all are in excellent 
condition. 

Inquiries will receive our prompt attention. 


NEWMAN WRECKING CO., INC. 
1963 West 3rd Street, Cleveland, Ohio 


1—400 H.P. Edge Moor water tube, 200 lbs. 
2—400 H.P. B & W water tube, 200 lbs. 
1—300 H.P. Bdge Moor water tube, 200 lbs. 
2—150 H.P. Erie Economic, 125 lbs. 

2—100 H.P. Locomotive, 125 lbs. 


THE O’ BRIEN MACHINERY co. 
haw 113 N. 8rd St., Philadelphia, Pa. 





4—A.C ey Gontenter Sets: 125, 


300 and 4 


2—S Synchronous Motors: 200 Hp. and 300 
D. 


1—400 Kva. Transformer. 
2—18x16 Worthington Air 


with or without motors. 


MERTES MACHINERY CO. 
Milwaukee, Wisconsin 


Compressors, 


150, 








® FOR SALE 
Turbo-Generators; Engine-Generators; both 
A.C. and D.C.; Motor-Generators; Air- 
Compressors; Boilers; Motors, etc. 
Selected by Engineers—reconditioned consultation 
manufacturers. Advise any apparatus or equip- 
ment you have for liquidation. 
STEPHEN A. DOUGLASS CO. 
562 West 186th Street, New York City 


3—G.E. Induction, pe 


MOTORS 


60 cy., 440 V., 6 


Bases, Starting Com snsators 
Button Switches. " ‘ 


Excellent condition. 
FS-395, Power 
330 West 42d St., New York City 


352—3 phase. 
0 Hp., with Pulleys. 


Best offer will buy. 





Push 





























s s 
Engine and Turbo Units 
200 kw., 250 v. Cr.-Wh.—Erie Ball 4 valve. 

150 kw., 250 v. Cr.-Wh.—Harrisburg Uniflow. 
3—4000 kw. G. E.-Curtis, 200 lb. pressure, complete. 
6—600 hp. B. & W., 225 lb. with superheaters. 


MOOREHEAD -REITMEYER CO. 
Columbia Bldg., Pittsburgh, Pa. 


BOILERS 


350-hp. scotch marine boiler dry back 150 Ibs. 

3—400-hp. B. & W. Sterling Boilers, 200 lbs. 
with stokers. 

150-hp, Kewanee smokeless type. 


Also Other Types and Sizes 


THE ACME EQUIPMENT COMPANY, Inc. 
310 C. P. A. Building, Detroit, Michigan 


SEARCHLIGHT 
SERVICE 


Covers the Advertising of 

















ELECTRIC LOCOMOTIVES 


SWITCHING BATTERY TYPES 
1—15-ton Westinghouse, standard gauge. 
1—10-ton Atlas, standard gauge. . 

WALLACE E. KIRK COMPANY 
Grant Building, Pittsburgh, Pa. 


ROTARY CONVERTER 
500 Ae: Westinghouse, 3 phase, 60 cycle genera- 
r end, 600 volts, D.C. Automatic switching. 
masins Generator Sets, Steam Engines, Air 
Compressors, Boilers. 
HYMAN-MICHAELS COMPANY 
20 N. Wacker Dr. Bidg., Chicago 


Ry. Exxchg. Bldg. 101 West 31st St. 
St. Louis, Mo. New York City 








—DIESEL BARGAIN— 


50 ~% Fairbanks-Morse Type Y Vertical connected 

o 32 kw., 3/60/2300 volt generator. Com- 

~ ay Fine shape throughout. Low price. 

with or without generator, if sold from present 
foundations. 


Cc. H. WEHNER 
509 Locust St., St. Louis, Mo. 


VOLTAGE REGULATORS 
Stocked for immediate shipment, new and rebuilt, 
all unconditionally guaranteed. All makes, G. E., 
Westinghouse, Allis-Chalmers, Brown Boveri, 
ESECO, Safety Car, Marshall and others. Liberal 
cash allowance on your old equipment. We buy and 
sell all types of electric meters and instruments. 
Write for our quotations, mail us list of equipment 
you wish to dispose of. Highest cash prices paid. 
ELECTRICAL INSTRUMENT EXCHANGE 

Suite 803, 337 W. Madison St., Chica 


Madison St... chicago, Til. sss 











TRANSFORMERS 


Large stock of reconditioned transform- 
ers in all standard voltage ratings. 
Factory tested and sold under 


MONEY-BACK GUARANTEE 


MOTOR REPAIR & MFG. CO. 
1545 Hamilton Ave. CLEVELAND, OHIO 





















COMPLETE POWER PLANT FOR SALE 


Steel building, 2—1250 hp. Nordberg Diesel En- 

gines dir. conn. to 1070 kva. Westinghouse Gen- 

erators, 1—1700 kva. Westinghouse —— 

Generator Set, 25 Steel Towers, 4—32% 

Fairbanks-Morse Diesel Generator Sets, 7 Triplex 

Pumps and other equipment. 

Thousands of stems in Stock—Write for List. 
CHICAGO ELECTRIO COMPANY 
1324 W. Cermak Rd., Chieago 





Agencies Wanted 
Agents Wanted 
Auction Notices 
Bids Wanted 
Books and Periodicals 
Buildings for Sale | 
Business Opportunities 
Civil Service Opportunities 
Contracts to Be Let 
Contracts Wanted 
Educational 
Employment Agencies 
Foreign Business 
For Exchange 
For Rent 
Franchises 
Labor Bureaus 
Machinery Wanted 
Partners Wanted 
Patent Attorneys 
Patents for Sale 
Plants for Sale 
Positions Vacant 
Positions Wanted 
Property for Sale 
Proposals 
Receivers Sales 
Representatives Wanted 
Salesmen Wanted 
Second Hand Equipment 
For Sale For Ren 
Exchange Wanted 
Specialties 
Tutoring 
Miscellaneous For Sale. For 
Rent and Wanted 









































Address 
Departmental Advertising Staff 
McGraw-Hill Publications 


330 West 42d Street, New York 






























Mid-December, 1934 


Power 











DEPENDABLE POWER EQUIPMENT 








Motor Generators Engine Generators ” S o= ed “>. one 
a le le . . os -D.m. 
600 x, 250 v. D.C. to 850 hp. 400 kva., 220 v., 3-60 Westgh. to] 150 hp. G.E., 600 r.p.m. 
.» 60 cy. syn. motor. _e Ball, 4 valve. 150 hp. F.M., 690 r.p.m. 
509 bw. 260 v. D.C. to 720 by. | 2 Ora. 140 vie 3-60 GE to! 195 hp. G.E., alrg., 1200 rpm. 
me oe 25 cy. syn. motor. 125 “Ss 7 re 60 Westgh. to| 100 hp. Westgh., 870 r.p.m. 
50 v., 3 wire to 590 hp., Skinner counterflow. 100 hp. G.E., sl.rg., 1200 r.p.m. 
We: stgh., 60 cy. syn. motor. 75 kva., v. 3-60 G.E. to] 100 hp. G.E., sl.rg., 865 r.p.m. 
150 kw., 250 v. G.E., to 250 hp. Harrisburg. 75 hp. Westgh., 870 r.p.m. 
G.E., 60 cy. syn. motor. 60 kva., 220 V.» 2-3-60 Burke to] 75 hp. ve alte. 870 r.p.m. 
*Sfresch. 80 ty. ai. toate | FE AB. Gein Be 
motor. p. -P.m. 
Other sisee in PREY Motors—3 ph., 60 cy. 75 hp. Allis-Chal., 865 r.p.m. 
700 hp. G.E. syn., 450 r.p.m. $0 = Waste alg Ban ane, 
Tu. 450 hp. Westgh. sl. rg., 720 r.p.m.| 50hp.G.E., sl.rg., 1200 r.p.m. 
rbines—3 ph., 60 cy. 350 hp. Westeh. Niw,"200 rp.m. | 50 hp. GE. alte, 900 p.m. 
p. yn., r.p.m. p. »» SLTZ., r.p.m. 
ppb ~ oN pi 250 hp. Westeh. NEW, 180 r.p.m. | 50 hp. Cr.Wh., 850 r.p.m. 
1250 kva. Allis-Chalmers. . 225 hp. GE ibaa iain 40 9 ey n oo 
1250 kva, G.E., 200 hp. Westgh., 690 Tr. 40 hp. GE. 1200 rpm 
750 kva. Allis- tn mixed. 200 hp. Fynn Weichsel, P20" r.p.m. 40 hp. G. E., 7? . 1135 r.p.m 
375 kva. G.E., cond. 200 hp. G.E., syn. r.p.m. 40 hp. G.E t.p.m. 
375 kva. GE. non-cond. 200 hp. Cr.Wh. syn., 600 r.p.m. 40 hp. Ailis-Chaimers, 855 r.p.m. 
250 kw., 250 v. G.E., non-cond. ‘st fe. Lae syn ; 900 r.p.m. 35 hp. G.E., 865 r.p.m. 
125 kva. G.E., cond. 130 hp. Withee Chal., "800 r.p.m. 30 - won 5 bly = 1a r.p.m 
94 kva. Westgh., cond. 150 hp. Wagner, sl.rg.. 580 r.p.m. | 30hp.G.E,, 1160 rnp.m — 


WE WANT TO BUY GOOD MODERN EQUIPMENT. WHAT DO YOU NEED? 
SINCE 192 GEORGE SACHSENMAIER CO., 8403 Hegerman St., Phila., Pa. 








1 
1 
[ 








PTO Re CC 


65 kva, Wagner, 1200 r.p.m., 3/6 


142 GRAND STREET, 





BELT DRIVEN A.C. GENERATORS 
$30 kva. Westinghouse, 1200 r.p.m., 3/60 


0 
75 kva. Gen’l Electric, ATB, leg r.p.m., 3/60 
25 kw. Westinghouse 900 r.p.m., 3/60 
25 kw. Westinghouse, 720 r.p.m., 3/60 
00 kva. Westinghouse, 600 r.p.m., 3/60 


MOTOR GENERATORS 
0 kw. G. E. (RC), 500 v. D.C., 3/60/220 
0 kw. Westinghouse, 550 v. D.C., 3/60/220 
0 kw. Westinghouse, 250 v. D.C., 3/60/220 
0 kw. General Electric, 250 volt, "3/60/220 
0 kw. General Electric, 250/125 v., 3/60/220 
0 kw. General Electric, 125 volt D.C., 3/60/220 


110 VOLT D.C. MOTORS 
. Westinghouse (SK), 1150 r.p.m. 
. General Eelctric (CD), 600 r.p.m. 
. Westinghouse (SK), 1150 r.p.m. 
. General Electric (RC), unl —e. 
. Westinghouse (SK), 1400 r. 
. General Electric (RC), 1800" thm. 
230 VOLT D.C. MOTORS 
. Westinghouse (SK), 850 r.p.m. . 
. Electro Dynamic, 400 r.p.m. 
. General Electric (RC), 1050 r.p.m. 
. General Electric (CD), 850 r.p.m. 
. General Electric (CD), 1750 r.p.m. 


L. J. LAND 


Established 1910 
N. Y. CITY, N. Y¥. 


( 




















SLIP —_ Eaaaae, & —* 60-CY. 

HP Speed 
700 Gn $00 
200 440-220 G.E. 600 
AG) BWNDI-449-229, GR, SA 
150 2200-220-440 G.E. 720 
150 220-440-550 G.E. 600 
100 220-440 G.E. 600 
100 2200-440-220 Westghse 1200 
100 550 Wagner 720 
100 3300-550 Westghse 900 
100 40-220 G.E. 20 
100 5 G.E. 900 
100 220-440 G.E, 900 

75 440-220 G.E 900 

75 220-440 G.E. 720 

rae A Serre, 3-PH., 60-CY. 
300 220-— G.E. 600 
240 2200 nt40-220 G.E. 600 
220 220-440 G.E. 720 
172 2200-—440-220 G.E, 720 
120 440-220 G.E, 900 





1—200-kw., 





A. C. GENERATORS 


1—250 kva., 600 r.p.m., 240-480-V., G.E. 

1—225 kva., 600 r.p.m., 
WW VLA2\% Bvag,, 1200 £..M.,, 2300-240-480-V -, 
1—112 ¥kva., 900 r.p.m., 240-480-V., G.E. 
1—50 kva., 1200 r.p.m., 2300-480-240-V., Whse. 
1—37 4kva., 1200 r.p.m., 480-240-V., 
1—30 kva., 1200 r.p.m., 2300-480-240-V., Whse. 


2200-240-480-V., G.E. 
GRE, 


G.E. 


MOTOR GENERATOR SETS 


250-V., 1200 r.p.m., Reliance con. 
to El. Mach. 2400/4150-V_ 60° cy. — Piggcsee 


1—150-ke.. 250/125-V ., 1200 r.p.m type 
, con. to A. T 1. 230 hp., 250/4i0-v 60 

4 on motor. 
1—50-kw., 125-V., 1200 r.p.m., Reliance con. to 


El. Mach, 2300/440/220 V. syn. motor. 


1—50-kw., 250-V., 1200 r.p.m., G.E. RC con. to KT, 
75 bp. 220/440 V. motor. 


STEPHEN HALL & CO., Inc., 691 Adams St., Hoboken, N. J. 








DIESEL ENGINES 


520-hp. Busch Minnesota 
450-hp. Worthington, 6 cylinder, Solid — 





tion, 300 kw. alternator........ Texas = 
250-np. ‘Busch, & wYinder..........; WMishigean + 
225-hp. Bethichem, 4 cylinder...... New York 
200- hp. 4 cylinder Fairbanks Morse type 
,) eRe W. Virginia 
2—120-hp. ue 3 and 4 cylinder—Pennsylvania 
120- pe — Bethlehem with 9x9 York 
ear New York 
120- ro B eyuinder Anderson....... New York 
100-hp. 4 cylinder Atlas........... Missouri 
2— 60- ‘hp. single cylinder De La Vergne type 
a). 2 PE er ere PES New York 
2— 40-hp. single cylinder De La — type 
— <r rr New York 
25-hp. Fairbanks Morse .......... Missouri 


Also 47 engines and generator sets of from 25 hp. 
up to 1000 hp. which we can offer in behalf of 
owners, ADVISH REQUIREMENTS. 


ROBERT P. KEHOE MACHINERY CO. 
1 East 42nd St., New York City 











TURBINES 
ENGINES 
BOILERS 
PUMPS 
CONDENSERS 
HEATERS 


THe Pick or Power EourrMentT 


GENERATORS 
MOTORS 
TRANSFORMERS 
ROTARIES 
COMPRESSORS 
CRANES, ETC. 


30 years of National Service 


Brew. Worrman & Co.. Inc. 


30 CHURCH STREET, NEW YORK CITY 


SPECIAL FOR 
THIS MONTH 


1—300 hp. General Electric 
Slip ring Motor, 25 cycle, 3 
phase, 2200 volt, 375 r.p.m., 
with base, pulley, drum con- 
troller, grids resistance, and oil 
circuit breakers. 


Erie Electric Motor Repair Co., Inc. 
124 Church St., Buffalo, N. Y. 








“Opportunity” 
Think 

“SEARCHLIGHT” 
First ! 


Advertising: 








TRA 
— K.V.A. GENERAL ELECTRIC, type 
Form K, single phase, primary voltage 


2300-4000 A.C. secondary voltage 10014-201, 
15% reactance. Serial numbers 1, 754, 379- 
80-81. Intended for use with 300 kw. 
General Electric Converter. 
WALLACE E. KIRK COMPANY 
Grant Building, Pittsburgh, Pa. 





Conditioned Motors, Trans- 
formers and Compensators 
Send for 12 page stock list. 
ELECTRIC APPARATUS 


& REPAIR COMPANY 
1410 No. 6th St., PHILA., PA. 








Transformers—Motors. 





BARGAINS IN ELECTRICAL, MACHINERY 


Alternating and Direct current turbo generator units. 
Unaflow and Four-valve engines direct connected to generators. 
Motor generator sets—Rotary converters. 


Specialists in Modern Type Equipment—Your Inquiries Solicited. 


Urmrries ELEctrRicaAL MACHINERY 


CoRPORATION 
717 NATIONAL CITY BANK BUILDING, CLEVELAND, OHIO 
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1050 C.F.M. Worthington, 18” 
and 11”x14”, Two Stage, Duplex, 
Horizontal, Plate Valve. With 
Intercooler, Unloader, Lubricator 
and 200 H.P., 3 phase, 60 cycle, 
Synchronous Motor. Will sell 
with or without motor. 
DELTA EQUIPMENT 
COMPANY 
148 N. 3rd St., Phila,, Pa. 








4 AIR COMPRESSOR “ 


a 












Here’s Where G-E 
Air-Cooled Transformers 


Can Save You MONEY 


OU will save money by 

putting all your power 
load on the power circuit. 
Use G-E air-cooled trans- 
formers to transfer these 
and similar shop appliances 
from the lighting circuit to 
the power circuit: 


V Vacuum cleaners 
V Fans 


Vv Small drills V Soldering irons 


V Compressors V Gluepots 


Besides the operating economies that will be made, you will 
benefit from the improved lighting service resulting from the re- 
i moval of these fluctuating loads from the lighting circuit. 


i You will also find many applications for these small transform- 
ers wherever less than standard voltage is required for the 
operation of: 

V Portable lamps and tools V Annunciators 

Vv Signal lamps 


V Lamps subject to vibration 


i V Bells and buzzers 


May we send you a copy of a bulletin that gives descriptive 
and application data on these transformers? Just mail the 
attached coupon, or call the nearest G-E sales office. 


GENERAL @ ELECTRIC 







General Electric Company, 
\ Dept. 6E-201, Schenectady, N. Y. 


Please send me a copy of GEA-897D 


Name 











State 





320-43 





This index is published as a convenience to the reader. 
is taken to make it accurate, but Power assumes no 
responsibility for errors or omissions 


ALPHABETICAL INDEX 
TO ADVERTISEMENTS 


Every care 





Where an * appears after a 


not appear in this issue, but 


name the advertisement does 


appeared in preceding issues. 
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—nder 
(Perfect Control 


FISHER Regulators assure you of pressure 
power under control. Whether your control 
job is for water, steam, oil, or gas, there is a 
FISHER Regulator especially engineered for 
the conditions of your installation. Every 
FISHER Regulator is built after your order is 
received and tested for operating temperature 
and pressure before leaving our factory. 


You Can Always 
Depend On 





PRESSURE 
REGULATORS 


FISHER Type No. 577, one of the 
series of pilot operated regulators, 
utilizes the pressure being con- 
trolled as the operating medium. 
No auxiliary water or air needed. 
Recommended especially for steam 
or water service where the reduced 
pressure is over 50 Ibs. and sensi- 
tive control is desired. For pressure 
relief service this is known 
as Type 558. 


FISHER Type No. 577 
Pilot Operated Pressure 
Reducing Regulator 


Write for new FISHER Catalog including complete capacity data 
bulletin, the most up-to-date information on this subject today. 


Fisher Goverr 


tos SANTA FE AVENUE so CHURCH STREET, 
LOS ANGELES, CALIF. NEW YORK, N. Y. 
201 SOUTH FIRST AVENUE, MARSHALLTOWN, IOWA 


or Company 





TRADE MAR 








AUTOMATIC CONTROL SPECIALTIES 
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Wuen ENGINEERS SAY: |” 


Brown Instrument Company 
155 East Superior Street 
Chicago, Illinois 


Gentlemen: 





Enclosed is a ere strip 


it is Sensitive__== 


: Rosenbaum Grain Corporation 
“Enclosed is a record strip from our Brown Electric cabin wikbicecanees 

Coz Recorder which illustrates the sensitiveness of this 

meter. The periods of banking, fire cleaning, and soot ‘sagen aia: 
blowing are plainly shown on this chart.’’ 


332 SO. LASALLE STREET 
CHICAGO 


Brown Instrument Company, 
Ge: town, POs, 
Philadelphia,Pennsylvania. 


Gentlemen: 


The Brown electric CO2 and stack temperature recorders which 
we installed on our four (4) 500 HP boilers during the latter part of December, 
1932, have given us continuous and complete satisfactory service since the 


= 
day they were installed, furnishing us with the exeot information required, and 
meking it possible for us to operate our boilers at their highest ef Giency 
Z regardless of their load conditions. 
only scourate but very ee in 


producingjon the chert a record of any dhes 
vookente of combustion, thereby furnishing en specliant guide to the firemen 
in adjusting the. ‘fire re, dampers, Oto, under varying ioed ¢ itions. 
te eR : peas Sie 

















“We have found the COz Recorder not only accurate HCTOR 7092 RUGASTIRED ENGINEER 

but very quick in producing on the chart a record oflany : VEUAOTLVAMA & NEW MERAY L 
change in the CO: content of the products of combus- J. Ww. MASKELL 

tion, thereby furnishing an exceilent guide to the fire- on mar evbssocen srRERT 
man in adjusting the fire, dampers, etc., under varying PHILADELPHIA, PA. 
load conditions.” 


The Brown Instrument Company, 
Philedelphie, 


Bey 


Gentlemen: 


9 
& & 
n reply to your letter of recent date, I 
wish to uae that I have used a considerable number of 
Brown Electric os and sheaey Temperature Recorders. In 
every Bc their performance satisfact- 
eeemee Ceporiat is 





The economical operation that oan be effected 
by the Brown COZ Meter often greatly surpasses jena sad 
os ; ; * -ations of the owners and operators of the average Power 

I wish to advise that I have used a considerable num- Plant. | With the CO@ Recorder as a firing guide, m 


my 
ber of Brown Electric CO: and Stack Temperature Re- experience has been that approximately 12% of the fuel bill 


d I ° % oan be saved by use of this equipment. 

corders. i n° 

° 7 ore instance, I have found their las The simplicity and flexibility of application 

formance satisfactory, accurate and dependable.” of your COZ Meter is such that it can be most efficiently 
applied to any boiler plant. ' 


They Have Reduced Fuel Costs 


POWER Plants with fuel bills ranging from $5,000 to $50,000 yearly 
have reduced those fuel bills 10% to 20% — Similar savings can be 
made in your plant — by giving your fireman continuous records of per 
cent CO: in flue gases to use as a firing guide. For per cent COs: is the 
recognized measure of combustion efficiency. Accurate records of per 
cent (%) COs> enable your fireman to maintain maximum efficiency — 
which results in substantial fuel savings. That is why engineers in hundreds 
of plants express 100% satisfaction with Brown CO. Meters. 


Write for information and Catalog No. 3004. 


THE BROWN INSTRUMENT COMPANY 
4490 Wayne Avenue Philadelphia 


Branches in 22 Principal Cities 


Brown Electric CO. Meter 


I to measure is to economize 
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